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Motor Driven Centrifugal Pumps 
at Quincy, III. 


By W. R. GELSTON * 





Both low-lift and high-lift pumps, and booster pumps are driven by electricity. 
The Water Department finds these pumps “economical and very reliable and 
satisfactory,” and the reserve steam equipment is seldom used. 





Ten years ago the Quincy waterworks pumping 
station was equipped with four obsolete, steam- 
driven, duplex, direct-acting pumps, installed by the 
company from which the city purchased the plant 


in 1904. Plans were made for rebuilding the pump- 
ing station and installing modern steam-driven 
pumps. One-half of the old station was removed 


and a new fireproof building was erected in 1911. 
There was installed in this building a new Platt 
Iron Works Company, horizontal, cross-compound, 
crank and fly-wheel pumping engine, having a daily 
capacity of six million gallons. The efficiency of 
this engine, on acceptance test at full capacity, was 





*Superintendent of Water Works, Quincy, Ill. 


130,000,000 foot-pounds per thousand pounds of 
steam. The water works company paid the manu- 
facturers $17,980 for the pump, erected upon a 
foundation which was built at the expense of the 
water company. 

By the time this installation had been completed 
the Keokuk hydro-electric power plant was under 
construction, and the promotors thereof were mak- 
ing contracts for the distribution of power. The 
Keokuk company finally made a contract’ with the 
Quincy Gas, Electric and Heating Company for the 
distribution of Keokuk power in the city of Quincy. 
The water works company then made a contract 
with the Quincy Gas, Electric & Heating Co. for 




















VIEW ACROSS STORAGE RESERVOIR DURING ERECTION OF TANK. 
Reservoir is 320 feet wide, 420 feet long and 22 feet deep. 
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off-peak power at six and one-half mills per k. w. 
hour. Under this contract the water company uses 
juice for lighting the buildings and for operating 
filter plant motors. It was also granted the privi- 
lege of using power at the same rate for a proposed 
booster pumping station. 

At the time the contract was made Illinois screen- 
ings were costing $1.40 per ton delivered at the 
plant; a Worthington, horizontal, triple expansion, 
duplex, direct-acting pump was in service pumping 
the water from the river to the filtration plant; and 
the Platt Iron Works Co. machine, described above, 
was forcing the water into the distribution system 
and storage reservoir after filtration. 

New pumping equipment had to be installed, and 
electrically driven machines could be installed at less 
expense than steam-driven machines, and the change 
could be made without scrapping steam equipment. 
Estimates made by the engineers indicated a saving 
of at least $1,000 per year, under the new contract, 
by the installation of electric driven centrifugals. 
Accordingly two electrically driven centrifugals 
were installed at the river pumping station in 1915. 
Operating costs have changed rapidly since that 
time, and, although the Illinois State Public Utilities 
Commission increased the power rate from six and 
one-half to seven and one-half mills per k. w. hour 
on July 1, 1918, the annual saving is undoubtedly 
much greater now than was anticipated when the 
power contract was made. Unfortunately the 
steam equipment, which is maintained for reserve 
duty, has not been operated enough to furnish reli- 
able data on present steam operating costs, and com- 
parative figures can not be given. Therefore, data 
on the cost of operating the electric driven units 
only will be given. 

LOW LIFT PUMP. 


The pump that is used for lifting the water from 
the Mississippi river to the filtration plant is a 12- 
inch, single-stage, horizontal, double suction centri- 
fugal, with a capacity of seven million gallons a 
day, made by the Dayton-Dowd Company, of Quin- 
cy, Illinois. It runs 750 r. p. m., and is direct con- 
nected with a General Electric Co. squirrel cage 
type of motor using 440-v., 3-phase, 25-cycle 
current. 

The operating conditions are such as to prevent 
uniformly high efficiencies for this pump. It is lo- 
cated on a floor at an elevation 14 feet above low 
water mark in the river and may operate at one time 
under a suction lift of 16 feet, or, at another time, 
under a head of 0 to seven feet, depending upon the 
stage of the river. The elevation of the water in the 
forebay at the sedimentation basin is 51 feet above 
low water mark in the river. Frictional resistance in 
the discharge line adds about 15 feet to the total 
lift, and the economy of operation is still further 
affected by the operation of a float-controlled, hy- 
draulic valve, which regulates the level of the water 
in the forebay. 

During the months of March and April of the 
present year, the stage of the Mississippi river fluc- 
_tuated from a minimum of 1.8 feet to a maximum 
of 19.1 feet and the average power consumption 
per million gallons pumped during the two months 
was 249 k. w. hours. The pump discharge was 
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measured by Venturi meter. The cost of this 

pumping unit complete, with necessary starting 

equipment, not including foundation, was $1,485. 
HIGH LIFT PUMP. 


This is a 12-inch, three-stage centrifugal, direct 
connected with a General Electric Co. 400 h. p. 
synchronous motor running 750 r. p. m. The nor- 
mal capacity of the filter plant is six million gallons 
per 24 hours, and the pump has a capacity some- 
what in excess of six million gallons. ‘The filtered 
water flows by gravity, under a head of from 5 to 
10 feet, to the high lift pump suction. The pump 
discharges into the distribution system, but there is 
an open storage reservoir, holding about eighteen 
million gallons, connected with the distribution sys- 
tem at its highest point. The static head under 
which the pump normally operates is about 210 feet, 
varying with the depth of water in the storage res- 
ervoir. The dynamic head, affected as it is by fric- 
tional resistance and the use of water by consumers 
from the distribution system, averages about 230 
feet. The pump discharge is measured by Venturi 
meter and the average power consumption is 1,130 
k. w. hours per million gallons. 

This pump also was installed by the Dayton- 
Dowd Company and cost, with complete switch- 
board equipment, $5,178 erected upon a foundation 
which was built by the water department. 


CHESTNUT STREET BOOSTER STATION. 


This station is located at the storage reservoir 
and the pumps take the water from the reservoir 
and boost it into an elevated tank, which serves the 
high section of the city. This plant was placed in 
operation in May, 1919. 

There are two Dayton-Dowd, 5-inch, single stage, 
double suction, centrifugals in this service. They 
are direct connected with Allis-Chalmers 50 h. p. 
slip-ring motors running 1,440 r. p. m. Three-phase, 
twenty-five cycle, 440-volt current is used. The two 
complete units cost $3,686. The pumps are con- 
trolled by means of Sundh Electric Co. automatic, 
pressure-regulated switches. One pump takes care 
of the normal consumption in the district, and the 
automatic switches are set so as to start this pump 
when about 8 feet of water has been used from the 
tank. The pump then runs until stopped by the 
cut-out switch when the tank is full. The switches 
which control the second pump are set to start and 
stop it at lower tank stages, and both pumps will 
cut in only in case of a bad fire, when one pump 
might be unable to maintain the supply in the tank. 
The pumps have capacities of about 850 gallons per 
minute each. 

The water usually flows to the pumps under a 
suction head of from one to five feet. The dis- 
charge head, including friction, is 123 feet at start- 
ing and about 131 feet with the tank full. The 
power consumption per million gallons averages 718 
k.w. hours. A Venturi meter measures the dis- 
charge. The average daily pumpage is about 200,- 


yIn a letter to the editor Mr. Gelston says: ‘‘On account of a 
change in the discharge head, which was brought about last 
summer by cleaning of mains, the pump was not operating so 
efficiently as before the cleaning, and we had the diameter of the 
impellers reduced for the purpose of increasing the efficiency. 
The change increased the efficiency 24%,%, and we can improve 
it still further by cutting the impellers down still further.” 
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000 gallons, which is about 12 per cent of all the 
water used by the city. In other words, all of the 
water used in Quincy is pumped twice and approxi- 
mately 12 per cent of it is pumped three times. 

On account of the automatic control at the Chest- 
nut street station the Illinois State Public Utilities 
Commission would not allow the Power Company to 
furnish current for its operation at the contract 
rate of six and one-half mills per k.w. hour 
(changed to seven and one-half mills by order of 
the commission on July 1, 1918), as provided in the 
original contract. The following regular power 
rates are therefore paid for juice at this station: 


Cents 
First 15 kw. hrs used per mo. for each hp. of 
I IN in 6 coke hsinnvcseodss 6 
Next 3,000 kw. hrs used per mo....,,.... 2 
Next 5,000 kw. hrs used per mo.......... 1% 
Next 8,000 kw. hrs. used per mo........... 1 
Next 15,000 kw. hrs. used per mo...... ., 08 
For all energy in excess of the above...... 0.75 


The rates shown are net, after allowing discount 
for prompt payment of the bill. 

The Water Department pays the six cent and the 
two cent rate for practically all of the juice used at 
the booster station. 

PLANT OPERATION. 

The filtration plant and the river pumping sta- 
tion have capacities of six million gallons per 24 
hours and are always operated at full capacity. The 
average daily consumption of water by the entire 
city is less than two million gallons. The plants are 
therefore in operation an average of eight hours 
per day, and the city is using water from the res- 
ervoir about sixteen hours per day. 

On account of the simplicity of operation with 
electric power, only three men are regularly em- 
ployed at the pumping station and filter plants. 
There is one engineer on duty at the pumping sta- 
tion, and one man attends to the operation of the 
filter plants while they are in operation. The third 
man is a night watchman, who looks after the jani- 
tor work and keeps the heating plants running in 
winter while the other men are off duty. One of the 
foremen of street work lives in a cottage at the res- 
ervoir, and he attends to the oiling of the pumps at 
the Chestnut street station, reads the station meters 
and gives the plant such attention as may be neces- 
sary from time to time. 


PUMPING AND PURIFICATION COSTS. 


During the first three months of the present year 
187,570,000 gallons of water were pumped into the 
distribution system and reservoir. Of this amount 
18,954,000 gallons were boosted into the elevated 
tank and this represents the amount of water which 
was pumped three times. All of the pumping was 
done with electric power. 

In its distribution of operating expenses the Wat- 
er Department charges the cost of operating the low 
lift pump, including a part of the engineer’s salary, 
to the purification account. All of the cost of oper- 
ating the booster station is charged to the pumping 
account. For the first three months of the present 
year the average cost of pumping one million gal- 
lons was $15.36, and the average cost of purifica- 
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tion was $16.19, making a total cost of $31.55 per 
million gallons delivered to the consumer. This 
figure includes only the cost of labor, power, co- 
agulants, liquid chlorine, oil waste and maintenance 
of equipment and plant, heat and light. 

CONCLUSION. 

Electric power has proven economical and very 
reliable and satisfactory. Lightning has occasion- 
ally caused an interruption of the service for 
periods ranging from a few minutes to two or three 
hours, and occasionally the voltage drops so low on 
the line as to burn out fuses; but with several mil- 
lion gallons of water always in storage such inter- 
ruptions are not at all serious. During the summer 
months it has not been considered necessary to 
maintain banked fires under boilers. A banked fire 
under one boiler heats the pumping station during 
the winter months. Coal shortages have had no ter- 
rors for the water works officials at Quincy. 





At a meeting of members of the Contractors’ 
Association of Northern California with the State 
Highway Commission, the purpose of which was to 
discuss the mounting cost of road building from 
the contractor’s standpoint,: it was stated that the 
cost of labor had increased 100 per cent in the 
past five years. The outcome of the meeting was 
an agreement to appoint representatives on both 
sides to investigate the situation. 























BOOSTER PUMPING STATION AND TANK, 
Station is 26 by 34 by 11 feet; cost, $2,241 in 1918; has 
room for three pumps. Tank is 41 feet in diameter 
and 34 feet deep, holding 300,000 gallons. Bottom of 
tank 100 feet above foundation. Cost in 1918, $22,100, 

for tank; $1,465 for foundation. 
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Hetch-Hetchy Aqueduct Tunnel 





Two sections of the 18-mile concrete lined 11 feet 3 inches by 11 feet 3 inches 
rock tunnel through the Sierra-Nevada mountains, to deliver 400,000,000 
gallons of water to San Francisco daily, are under construction from three 
headings with most improved and complete power plant and equipment. 





Work on the eighteen-mile aqueduct tunnel froim 
karly Intake to Priest Portal (known as the Moun- 
tain Division of the Hetch Hetchy Aqueduct.) has 
been carried on continuously by day labor during 
the past year. Camps have been established at 
Karly Intake Portal, South Fork Portal, Big Creek 
shaft, Second Garrotte shaft and Priest Portal. 
These points afford working faces on the longest 
units of the tunnel aqueduct. 

EQUIPMENT. 

Tunnel plants have been installed at the work- 
ing faces, embodying the latest ideas in mining 
machinery. Standard equipment was selected with 
the idea of facilitating repairs and minimizing the 
stock of repair parts. This equipment. includes 
motor-driven Laidlaw feather-valve compressors, 
Root rotary blowers with 20-inch air pipe, storage 
battery locomotives with charging apparatus, side- 
dump roller-bearing tunnel cars, improved Water- 
Leyner, Sullivan and Waugh rock drills, and air- 
driven drill sharpeners, with grinders, punches, etc. 
The track used in the tunnels is of 30-pound T- 
rails, laid to 24-inch gauge. 

A Myers-Whaley mucking machine for loading 


rock cars has been in use in the Priest heading 
during the past six months, and has given satisfac- 
tory service. This is in the nature of a new de- 
parture or experiment in hard rock tunnels of this 
size, but with the present shortage of labor it un- 
questionably increases the rate of progress and de- 
creases the cost of the work. 

Double-drum motor-driven reversible hoists were 
installed at the shafts and duplicate installation of 
equipment to handle the two tunnel headings work- 
ing from the shaft has been made. An electric 
motor hoist has been installed at Early Intake tram- 
way and a counterbalanced tramway built at Priest 
Portal. By means of these tramways, material 
is delivered from the railroad direct to the tun- 
nel portals. 

SHAFTS. 


The Big Creek shaft has been completed to its 
full depth of 646 feet, and the excavation of cham- 
bers at and below tunnel grade preparatory to 
driving the headings is in progress, This shaft has 
a pumping station, with sump, at a depth of 330 
feet. A considerable flow of water was en- 
countered at about the 300-foot level, but moderated 
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at lower levels. The water entering the shaft above 
the pumping station is intercepted and pumped out 
from the station, instead of being allowed to go 
to the bottom of the shaft to be pumped out, thus 
effecting a considerable saving of power. A rock 
pocket, with provision for loading skips by grav- 
ity, has been excavated ; also a compartment at tun- 
nel grade, in which tunnel construction equipment 
can be stored and repaired. 

The Second Garrotte shaft has been sunk to a 
depth of 277 feet. Large quantities of water have 
been encountered, greatly retarding progress. A 
pumping station with an 8,000-gallon sump has 
been cut at a depth of 260 feet. 

DRIFTING FULL-SIZE HEADINGS. 

On tunnel driving, crews of two shifts have 
been engaged at Early Intake, South Fork and 
Priest Portal. During 1919 5,542 feet of tunnel 
were driven and trimmed to final section, bring- 
ing the total tunnel excavated by January 1, 1920, 
up to 6,379 feet. 

All headings are excavated to full tunnel section 
in one operation, using rounds of from 18 to 24 
holes, with from 70 pounds to 100 pounds of 60 
per cent to 80 per cent powder. An advance of 
about 5 feet is made per pound. The cost of labor 
and powder for driving this tunnel runs from $23 
to $30.50 per lineal foot, exclusive of overhead 
expense, depending upon the character of rock en- 
countered. Most of the rock is granodiorite, schist, 
or quartzite. 

The rock removed from the Priest heading is 
dumped where it will form part of the down stream 
toe of the proposed Priest earth fill dam. 

The tunnel is driven with a full width bottom 
heading enlarged at the top by men werking on an 
elevated platform on which the muck is readily 
delivered to cars running on the service track laid 
on the invert. Where the rock is unsound, it is 
braced by skeleton timbering, consisting of light 
bents about 2 feet apart. Each bent is made of 
planks, like scarf boards of a single thickness with 
radial butt joints. The arch portion is made with 
4 segments reaching to the springing line, below 
which there is on each side one vertical interme- 
diate piece and an inclined bottom piece seated on 
the rock invert. Longitudinal struts or bridges are 
braced between the bents on the line of every joint 
which they cover. 

SPECIAL 


MUCKING EQUIPMENT. 


The muck is loaded into steel sidedump cars by 
the Myers-Whaley shoveling machine that was in- 
stalled primarily on account of the shortage of 
labor. The machine is about 25 feet long and 
weighs about 9 tons. It has, at the forward end, 
a heavy bucket 34 inches wide which is mounted on 
a swinging arm with a reach of 10 feet each side 
of the track center and revolves in a vertical plane 
to empty its contents on an armored belt conveyor 
which, in turn, delivers to a second elevating con- 
veyor with a transverse motion which enables it 
to deliver to the car waiting under it at the rear of 
the machine. 

Only three men are required to operate the ma- 
chine and attendant car, and the mechanism is con- 
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LIGHT ARCH TIMBERING IN ROCK TUNNEL. 

trolled by two levers. The machine is driven by 
a 20 h. p. electric motor supplied with current from 
a reeled cable, and has a rated capacity for 1,000- 
pound loads and for handling 1 ton of rock per 
minute with a power consumption of 0.22 k. w. 


hour per ton of material shoveled. 





Plastic Clay Method of Dam 
Construction 


An impervious earthen dam 42 feet high with a 
volume of 45,330 cubic yards was recently built by 
novel methods to form part of the permanent con- 
struction of the Taylorsville earth dam across the 
Miami river in the Miami Conservancy District. 

This dam was built nearly at right angles to the 
axis of the main dam and on the west bank of the 
Miami river. It was built during the construction 
of the main dam but was conducted as a separate 
and independent operation required to close the 
east end of the pool maintained in the central part 
of the dam for its construction by the hydraulic fill 
process. This dam was made of the same material 
as the main dam, containing a large percentage of 
clay, porous enough to admit at first the passage of 
water. 

The material was excavated on the opposite shore 
of the river by a type 36 Marion steam shovel, 
which loaded into 12-yard dump cars hauled across 
the river by a 40-ton locomotive, unloaded by a 
dragline excavator and deposited by a dragline ex- 
cavator in a windrow parallel to the axis of the 
dam. The limitations of the dragline did not per- 
mit it to denosit the material nearer than 40 feet 
to the foot of the western slope of the dam, but the 
material was made to move itself transverse to the 
dam axis to the required position by a very simple 
and effective expedient suggested by G. L. Albert, 
superintendent of the hydraulic fill work. 

The windrow of dry material was built up to a 
center height of about 10 feet, and 10-foot lengths 
of gas pipe were driven vertically through it about 
3 feet apart in a line about 2 feet east of the center 
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line of the windrow. Water pressure was then ap- 
plied in the vertical pipes and percolated through 
the western half of the clayey mass making it plas- 
tic until, under the pressure of its own weight, it 
began to flow in the direction of least resistance, 
away from the eastern or dry half of the mass and 
moved continuously along on a very flat slope until 
it reached the limit staked out for the toe of the 
dam. 

The movement was regulated by injecting more 
water through the pipe if it became too slow, or by 
dropping a windrow of dry earth at the foot of the 
decreasing slope if it was moving too rapidly, the 
dry earth serving both as a barrier and also to 
absorb the excess water. 

The dragline machines, traveling down the axis 
of the dam, built up the eastern side by placing 
materials as required in horizontal layers 10 feet 
deep, while the west side was forced out to position 
with fresh material deposited on the slope and 
ach bucket full jetted as it was dumped. The face 
of the dam was readily moved down a 4:1 slope and 
assumed the required 2:1 final slope. 

About 35,000 yards of the material in the dam 
were thus deposited by the plastic method and pro- 
vided an embankment so solid that a 6214-ton drag- 
line machine moved on it without undue setlement. 
In a test pit excavated in the fill to a depth of 5 feet, 
the vertical walls stood without signs of flow or 
break and the damp solid material cut like a cake of 
putty. Ina railroad cut excavated to a depth of 8 
feet through the fill, the sides stood without diffi- 
culty on a 1:2 slope. 


Exposure of Rain Gauges 

The following is a brief abstract of a paper re- 
cently read in London by M. de Carle S. Salter, 
superintendent of the British Rainfall Organization, 
entitled, “The Exposure of Rain Gauges.” 

As the result of several series of experiments 
conducted under the direction of the late Mr. G. J. 
Symons, the adoption of the standard rain gauge, 
exposed at one foot above ground, has become 
general in this country. The diminution of catch 
in rain gauges exposed at greater heights above 
ground was long thought to be due to a variation in 
the fall at different elevations, but is now recognized 
as being caused by wind eddies preventing the rain 
from entering the funnel. Gauges sufficiently 
sheltered yield substantially identical results at all 
elevations above ground. Far too little attention 
has been given to the provision of proper shelter 
from strong wind in placing rain gauges. In inland 
and naturally sheltered localities this precaution may 
usually be neglected with impunity, but in positions 
near the sea or at considerable altitudes, shelter, 
especially on the side of the prevailing wind, is nec- 
essary. In such positions the loss caused by elevat- 
ing the gauge more than one foot above the ground 
is greater proportionally to the degree of exposure. 
It is greatly aggravated in the case of snow and 
still more so should the gauge be of the obsolete 
shallow funnel type. Rain gauges should on ao 
account be placed on sites where the land slopes 
downwards on the side of the prevailing wind, or 
near the top of a cliff or terrace. As a general 
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rule, the loss of catch in faultily exposed gauges 
occurs principally in the winter months, and, save 
in exceptional cases, the loss in the summer half 
year may be safely ignored. 

Whilst avoiding over exposure it is equally im- 
portant to place a rain gauge so that no part of the 
rain shall be intercepted by objects too near the 
gauge, more particularly by trees or growing plants. 

The existence of errors in rainfall records due to 
faulty exposure is usually made apparent by the 
want of harmony with values at neighboring sta- 
tions observed when plotting rainfall maps. A large 
number of instances of want of harmony have been 
specially investigated, the gauges in nearly every 
case proving to be defcciive, either in construc- 
tion or exposure. The degree of disparity which 
may be taken to indicate error decreases largely 
with the length of period dealt with, inconsistencies 
of 25 per cent in a month’s rainfall, not explained 
by the configuration, being sometimes due to varia- 
tions in the actual fall, whilst in mapping the rain- 
fall of a year, or the average of a series of years, 
a variation of 5 per cent would probably indicate 
error. 


Ohio Valley Ground Water Supplies 


In order to aid in the work of obtaining pure 
water for domestic and other uses, the United 
States Geological Survey, Department of the In- 
terior, has made a number of investigations of 
ground water supplies in the Ohio valley, and now 
has available for distribution a small stock of its 
water supply paper 259. 

The report covers about 5,600 square miles, ap- 
proximately one-seventh of the state, which 1s 
densely populated. This region receives abundant 
rainfall, but the streams are far apart and springs 
few. The waters are for the most part polluted by 
sewage so as to render them unfit for drinking. 

Most of the larger cities in the prairie region along 
the Ohio valley, especially in Ohio, Indiana and 
Illinois, are compelled to purify river water for 
the public supplies. Among those cities maintaining 
filtration systems for this purpose are Cincinnati, 
Columbus, Indianapolis, Louisville and many smaller 
towns. 





Electric Lighting Industry 


Substitution of hydro-electric energy for the 
earth’s gradually depleting store of coal and oil was 
the principal problem considered at the annual con- 
vention of the National Electric Light Association 
at Pasadena, California. 

In an address, R. H. Ballard, of Los Angeles, 
president of the association, stressed the importance 
of co-operation between financial interests and 
power companies as well as between power com- 
panies and consumers and the public in general. He 
also discussed the credit situation, declaring that 
twice as much money as heretofore would be neces- 
sary to handle even a normal volume of business 
The industry needs approximately $75,000,000 
capital right now to care for the expanded require- 
ments of the country. 
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Additional Water Supply for 


New Britain 


Porous soil made it impossible to locate storage reservoirs on two of the 
catchment areas selected, and detention reservoirs, with pipe and tunnel con- 
nections to a reservoir in another valley, are planned. Use of ground water 


also is provided for. 


This use of detention reservoirs is a novel feature in 


water works. 


Some features out of the ordinary give particu- 
lar interest to a report submitted a few weeks ago 
by Allen Hazen, dealing with an additional water 
supply for the city of New Britain, Conn. This 
report is addressed to the city engineer, William 
H. Hall, who, with his assistants, performed a large 
part of the work of collecting data, making calcu- 
lations, etc., in co-operation with Mr. Hazen. 


PRESENT WORKS. 


The municipal water works of New Britain were 
originally built in 1857, but have been enlarged 
several times since then. The water supply is ob- 
tained from seven comparatively small watersheds, 
with impounding and storage reservoirs, from which 
it reaches the city by gravity, giving pressures rang- 
ing from 20 to 111 pounds in the different parts 
of the city. The largest of these reservoirs is 
Shuttle Meadow reservoir, which has a capacity of 
1,347 million gallons. Wolcott reservoir has a 
capacity of about 140 million gallons and Burling- 
ton reservoir about 100 million. A 24-inch cast 
iron main extends from Shuttle Meadow reservoir 
to the center of the city, the reservoir being just 
outside the southwest corner of the city limits. 
Another 24-inch cast iron pipe leads to the city 
from Burlington reservoir, about 8% miles west 
of the city. 

The present supply is sufficient to yield 7 million 
gallons per day in dry years. The exact rate of 
cutput is not known, and cannot be measured easily. 
The water is sold by meter measurement, and the 
amount as measured averaged 4.65 million gallons 
per day in 1919; but the amount used in public 
buildings, street sprinkling and other public pur- 
poses is not measured, and if to this be added under- 
registration of meters and leakage from mains, it 
is probable that the total consumption reaches 6% 
million gallons. It is thus apparent that there is 
urgent need for increasing the supply. 

Most of the present sources are high in elevation, 
and with little population on the water-shed. Large 
parts of the areas are owned by the city, so that 
the present favorable conditions can be controlled 
and made permanent. These areas produce great 
quantities of water during the winter and spring 
floods and relatively small amounts at other sea- 
sons of the year. This demonstrates the necessity 
for storage in order to utilize the available supply. 
The present storage available is only 1,600 million 
gallons. 





PLANNING FOR THE FUTURE. 
Mr. Hazen’s study was made on the basis of 
future population of 150,000 to be supplied with 
15 million gallons per day. To develop this quan- 
tity and maintain it in a dry year, it will be neces- 
sary to have 5 or 6 billion gallons of storage. His 
calculation of available supply is made on the basis 
of an average annual“ water crop” of 23 inches of 
run-off, or 400 million gallons per square mile. 

Although much of the spring floods is now lost 
for lack of storage, there is deep sand over much 
of the water-shed area, and the natural flow of the 
brooks is well maintained in dry seasons. It was 
‘calculated that 90 per cent of the entire run-off, 
less evaporation, can be made available by a net 
‘storage equal to 82 per cent of the mean annual 
flow—that is, a storage adequate for 335 days’ con- 
sumption. This may be taken as the approximate 
economical limit for present local conditions. 

Shuttle Meadow reservoir gives relatively ade 
quate storage capacity for the area directly tribu- 
tary, which area includes 1.4 square miles the run 
off from which is collected by two canals, which 
conduct the water to this reservoir. Two other 
considerable areas, however, known as the Whig- 
ville and Burlington Brook areas are provided with 
little storage. For this reason it suggested itseli 
that the most desirable location for additional stor- 
age would be on these areas. The 24-inch line now 
leading from the Burlington reservoir would suffice 
for a number of years to bring to the city the water 
from these areas. 

Three sites for storage reservoirs on these areas 
were studied. “The one on Burlington brook looked 
most promising. An excellent basin of ample capac 
ity could be controlled by a relatively small dam 
at a point where the brook flows over rock bottom. 
Everything above the surface of the ground was 
favorable. The geological arrangement under- 
ground, as disclosed by the borings, is most un 
favorable. The hill on the right bank of the brook 
is coarse sand and gravel. The brook runs through 
a rock saddle which was the prospective dam site; 
but borings show that this saddle is not at the 
lowest point of the rock. Farther up the stream 
there is another and lower outlet to the right, filled 
with well-drained sand and gravel which is capable 
of carrying away large quantities of water if a 
reservoir were built on this site. 

“The samples which I examined showed mate- 
rial, much of it with effective sizes which I esti- 
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mated to be 0.5 mm. and some of it coarser. Me- 
chanical analyses were not made because, on inspec- 
tion of these materials and on studying the bor- 
ings, it was apparent that a storage reservoir could 
not be built upon this site. 

“It should be stated that it was not merely a mat- 
ter of added difficulty and expense. The gravel- 
filled valley is so wide and deep that it would be 
impracticable to secure a suitable cut-off, and the 
material now filling it is so coarse in grain that a 
reservoir built without such a cut-off would leak 
too badly to be useful. 

“The idea of building a storage reservoir on this 
point was therefore reluctantly abandoned. 

“It then seemed that the most promising site for 
a reservoir to give a large part of the required stor- 
age was below Whigville. Surveys were made of 
this site and borings were made where a dam 
could be located. In this case also the borings dis- 
closed sand and gravel of such a degree of coarse- 
ness and of such depth as to make the construc- 
tion of a dam and reservoir impracticable. 

“As the reasons for not using these’sites may be 
questioned in years to come by others not familiar 
with the present circumstances, it is my suggestion 
that record plans showing all the data should be 
made and placed in your files, and that the samples 
of materials taken from the borings, and now in the 
City Hall, should be preserved to satisfy those who 
come after.” 

DETENTION RESERVOIRS. 


“With these two sites eliminated, there remained 
only the Harts Mills site, and here also conditions 
were not very favorable. In this case the left bank 
of the stream is a sand and gravel bank. The 
brook runs through a rock saddle which makes an 
attractive dam site. No large amount of storage 
can be secured in a reservoir built on this site, nor 
is there assurance that the dam can be made tight, 
but it is proposed to use it, building a dam of mod- 
erate height for the purpose of retarding the flow 
of flood waters and permitting them to be diverted 
through a smaller pipe than would otherwise be 
needed. 

“Used in this way, the Harts Mills reservoir will 
only be filled during periods of ample flow. Other- 
wise it will stand empty. Seepage from it is to be 
expected, but the seepage will be to the present 
Whigville reservoir, and the water will be ul- 
timately saved.” A capacity of 264 million gallons 
is planned for this reservoir. The average annual 
yield of this shed is estimated at 1,500 million 
gallons. 

The stream flowing through the proposed Harts 
Mills reservoir and through the existing Whigville 
reservoir lower down is separated from Burling- 
ton brook by high land, and the plan proposed i3 
to bring the water from the Burlington brook to 
the Whigville reservoir by means of a tunnel 4,700 
feet long with an approach channel and a small 
diverting dam. This tunnel was considered prefer- 
able to a much longer pipe line around the hill, and 
further, it would not be practicable to build a pipe 
line large enough to carry the flood flow of Bur- 
lington brook, while the tunnel will carry practically 
all of such flow. As a possible alternative to the 
tunnel, Mr. Hazen suggests a small detention reser- 
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voir on the brook lower down and a pipe line or 
canal leading to a new intake dam. The annual 
yield of this area is estimated at 1,720 million 
gallons. 

None of these reservoirs, however, provides 
much additional storage, and it was decided that 
the only practicable storage obtainable was at 
Shuttle Meadow, where the existing dam could be 
raised considerably, and the reservoir area greatly 
increased. The only disadvantage is that it is 
separated from the cachement areas that will fur- 
nish most of the water. “This defect can be cor- 
rected by providing pipes of capacity sufficient to 
carry the greater part of the flood flows. Pipes 
large enough to carry extreme flood flows would 
be too expensive; but by securing a certain amount 
of retardation of flood flows by relatively small 
reservoirs, pipes of moderate size can be made to 
carry a large percentage of the water to the point 
of storage. 

“Diversion of the flows in this way presented an 
interesting and somewhat novel problem in hy- 
draulics. The question was to find how large the 
pipe capacity must be, and the effect of a retard- 
ing reservoir; and in short, to find the most 
economical combination of pipe line and reservoir 
that would give sufficiently complete development.” 

In making this study, use was made of the rec- 
ords of flow in the Manhan river, which is part 
of Holyoke’s supply, the records of which had been 
kept for 19 years. Conditions on this stream are 
so closely comparable with the Whigville and the 
Burlington areas, that this basis of estimate was 
used with confidence. 

Calculations were made to determine “the most 
economical sizes that would secure the diversion 
of all the water that it would pay to divert, with- 
out, on the other hand, going to extremes that 
would make the cost of the last water excessive.” 
As a result of this study, Mr. Hazen states that 
it is possible to divert 98 per cent of the flows of 
the Whigville and Burlington areas above the pres- 
ent Whigville dam, by the use of detention reser- 
voirs of practicable size and pipes from them to 
the Shuttle Meadow reservoir. 

From the detention reservoir at Harts Mills, a 
36-inch pipe line would be laid (passing the present 
Whigville reservoir and having a cross-connection 
with it) for a distance of about 7 miles, where it 
would be cross-connected with the 24-inch pipe from 
the Whigville reservoir. Here the line would be 
increased in size to 42-inch and carried 4 miles 
further to the back end of Shuttle Meadow reser- 
voir. By this arrangement the combined capaci- 
ties of the present 24-inch pipe and the new 36-inch 
pipe from Harts Mills and Whigville reservoirs 
would both be utilized, and the supply from both 
would be carried by the 42-inch to the Shuttle 
Meadow reservoir. By this method the run-off from 
the Burlington and Whigville areas will be brought 
to the large storage reservoir proposed at Shuttle 
Meadow. 

In addition there is an area of about 11 square 
miles below the Whigville dam which it may seem 
desirable to make use of. The only method prac- 
ticable for doing so appears to be to locate a pump- 
ing station at the lower end of this area and to 
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pump the water from there into Shuttle Meadow 
reservoir. 
SHUTTLE MEADOW RESERVOIR. 

Shuttle Meadow is a natural basin almost sur- 
rounded with high walls of trap. The floor’ of the 
enclosed valley is almost flat. The present reservoir 
is formed by a relatively low dam. By building a 
higher dam, the capacity of the reservoir can be 
greatly increased. 

Surveys made to determine the capacity of the 
reservoir and the dimensions of the dam required, 
if the reservoir be raised 50 feet above its present 
level, showed that this will increase the storage 
to 6,000 million gallons and permit a delivery of 
more than 18 million gallons a day. There is no 
apparent reason why the reservoir could not be 
built 80 feet above the present level and the stor- 
age capacity thus be increased to 10,000 million 
gallons. 

“The dam site is between masses of trap rock 
at either end. The few borings that were made 
disclosed red sandstone rock underneath the 
at a depth of about 50 feet below the present floor 
of the valley. These borings were not numerous 
enough to develop all the underground conditions, 
and further borings along the center line of the pro- 
posed dam site will be needed before plans can be 
made.” 

The material above the rock at this point consists 
of clay, sand, broken rock and boulders, most of 
it sand containing fine material which renders it 
much less pervious to water than that found at 
the other sites. It was assumed that it 


site 


would be 
necessary, iiowever, to obtain a complete cut-oif 
of underground Jow by carrying to rock either an 
open trench back-filled with concrete or clay, or 
caissons, or sheet piling of wood or steel. An 
estimate is made of $300,000 for cut-off works, 
both in the bottom and at the right bank. 

This seemed a large sum to spend for this pre- 
caution, and it is possible that further borings and 
studies may prove it to be unnecessary. But as 
this reservoir is just outside the city and the topog- 
raphy is such that, in case of a break, the released 
water would pass through part of the city, it seemed 
prudent not only to take this precaution, but also 
to make the dam thicker than would be considered 
necessary in another location. This extra thick- 
ness of dam was also used in the design to make 
possible raising it to a great height in the future, 
if this should be found desirable. Details of the 
plan of the dam were not worked out, as the final 
lesign should be based upon more complete knowl- 
edge concerning the materials available in the neigh- 
borhood for constructing the dam and also the 
soil underneath it. 

As this dam is largely in the nature of a storage 
reservoir rather than an intercepting one, in that 
t receives the direct surface flow of only about one- 
sixth of the total utilized area, while the flood flows 
on the other tributary areas are regulated by retard- 
ing reservoirs, the top need be carried only a few 
feet above the proposed flow line and a spillway is 
almost unnecessary. It happens, however, that there 
is on one side of the reservoir a valley through the 
trap rock and at the right elevation for a spillway, 
and this forms a natural spillway which will make 
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it impossible to fill the reservoir higher than is safe 
for the embankment. 


OTHER FEATURES OF THE PLAN. 

It is taken for granted that the city will desire 
to filter its supply, as has been done for some years 
at Springfield and New Haven, and as is being done 
at Hartford. A site was found for a filtration plant 
near the reservoir and at such elevation that the 
water from the upper 25 feet of the proposed 
reservoir would come to the filters by gravity. As 
the reservoir under normal working conditions 
would seldom be drawn down more than 25 feet, 
most of the water used through it would flow to 
the filters by gravity, while the rest of the water, 
which would be required only in dry times, would 
be made available by pumping. For this purpose 
a centrifugal pump operated by a 100 horse-power 
electric motor is recommended. Offsetting the 
necessity for occasional pumping is the advantage 
that having the filters at this height increases to 
the maximum the gravity pressure available in 
the city. 

At present the pressure in the city is lower than 
is desirable, partly because the reservoir itself is 
rather low and partly because the pipe line froin 
the reservoir is not of sufficient capacity. By the 
proposed plan the filters will be 25 feet above the 
present flow line in this reservoir, and a new pipe 
line will be built to the city, the combined result 
of which will be that the pressure will be about 10 
pounds higher than its present maximum. 

The coarse sand found at the Burlington and 
Whigville dam sites suggested the practicability 
of securing ground water by wells in this sand. 
Two advantages of this would be that a very con- 
siderable natural storage in the ground could be 
availed of, and the quality of the water would be 
better. Water so obtained would not need to be 
stored in the Shuttle Meadow reservoir nor to be 
filtered. It would be partly but not wholly addi- 
tional to that obtained as surface water by the 
damming of the streams. 

The water now being intercepted by two canals, 
one on each side of the valley, and brought to 
Shuttle Meadow reservoir, could not be discharged 
into the reservoir by gravity when the dam has been 
raised 50 feet, but would be discharged into a small 
basin at the foot.of the main dam and lifted into 
the reservoir by means of an electric pump. Water 


so obtained would not cost more than $4 or $5 
per million gallons. 
ORDER OF DEVELOPMENT. 


As the Shuttle Meadow reservoir is now the most 
important source of supply for the city, these plans 
must be carried out in such a way as not to inter- 
fere with the use of this supply until at least an 
equal amount is available in some other way. Mr. 
Hazen describes in some detail the order in which 
these plans should be carried out to secure this 
end. 

As bringing additional run-off to Shuttle Meadow 
reservoir by means of the various elements of the 
plan described would serve, little purpose unless 
there were storage capacity for retaining it, the 
first work should be the enlarging of that reservoir. 
First it will be necessary to drive a tunnel in solid 
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rock around the end of the present dam and carry 
it well beyond any point that may be reached 
by the proposed new dam; which new dam wouid 
be located just below the present one. This tun- 
nel must be connected with the reservoir and a 
gatehouse provided, and also connected with the 
pipes leading to the city, so that the supply can be 
drawn through this tunnel rather than througi 
the pipes leading from the present dam, which 
pipes would be removed when the new dam is 
started. The new dam would then be constructed. 

As this work would not be completed for several 
years, while the consumption will be increasing, 
some means are necessary for adding to the sup- 
ply during this interval, and it is suggested that 
for this purpose the development of the ground 
water above referred to be adopted. Two million 
gallons a day obtained in this way could be brougnt 
to the city by the present pipe leading from the 
Whigville reservoir and should suffice until the 
new Shuttle Meadow reservoir is ready for service. 

The third instalment of work would consist of 
the construction of the filters. .The fourth would 
be the Harts Mills reservoir and the steel pipe line 
bringing that supply to the Shuttle Meadow reser- 
voir. The fifth and final work would be the bring- 
ing in of the Burlington brook supply by the con- 
struction of the tunnel and its appurtenances. 

The cost of the whole works is estimated at $4,- 
800,000, of which $830,000 is for the filtration plant. 
This gives a cost (including filtration) of $409,000 
per million gallons maintainable capacity. ‘This fig- 
ure seems large, but would have been not more 
than 60 per cent. as large if it had been made a 
few years ago when prices were lower. 


Oklahoma Water Supply 


and Sewerage 


The engineer of the State 

Board of Health describes con- 

ditions in the state at present. 

Most of the sewage treatment 

plants are so operated as to be 
valueless. 





The engineer of the State Board of Health of 
Oklahoma is required by law to make a survey of 
the water and sewerage conditions of the state; 
investigate all water supplies in the state to deter- 
mine whether or not the public health is endangered 
by the poor quality of the water and order changes 
necessary to safeguard the public health; investi- 
gate all sewer systems and sewage treatment works 
to determine whether the public health is being en- 
dangered by stream pollution and order the nec- 
essary remedies; make tests to determine the best 
method of purifying water and sewage; and pass 
on all plans for new work in water supply and 
sewerage. As the engineer, J. W. Evans,’ has no 
assistants, although he reports that six sanitary en- 
gineers would be required to perform all of this 
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work, he has found it possible only to pass upon 
new plans and make partial investigations of water 
and sewer systems up to date. 

OKLAHOMA WATER SUPPLIES. 


In the report published this year and brought 
up to March, he gives a general summary of the 
water and sewerage situation in the state. There 
are at least 233 and probably a few more water 
supplies in the state, practically all municipal, only 
three private ones being known of. The munici- 
palities supplied have a total population of about 
850,000, of which 500,000, living in 75 municipali- 
ties, are supplied with surface water and the re- 
mainder with well water. * 

The surface waters of Oklahoma in nearly all 
cases either are so polluted by sewage or contaim 
such large quantities of suspended matter that they 
are unfit to drink without previous purification. 
About 20 cities in Oklahoma are treating their 
water with chlorine. Most well waters in the state, 
and especially those in the western half, are hard 
and undesirable. Thirty-three municipalities us- 
ing surface water are attempting to purify it, 24 
of them operating sand filters and 8 merely using 
coagulants to settle out the impurities. There are 
two filters of the pressure type in use and several 
have been discarded. One was installed at Yale to 
separate mud from the water of a typical red creek 
without preliminary treatment, but the filter clogged 
in a few minutes, required about all the filtered 
water for washing purposes, and was soon dis- 
carded. 

SEWERAGE SYSTEMS. 

There are about 110 sewer in Okla- 
homa serving communities with a population of 
about 700,000, of which about 500,000 are con- 
nected with the sewers. The sewage is in most 
cases disposed of by discharge into streams, either 
raw or after passing through a septic tank. Many 
sewage treatment plants have been installed, but 
their purpose has generally been to protect the mu- 
nicipality against damage suits rather than effec- 
tively to purify the sewage. The office records 
show about 40 septic tanks, 15 Imhof tanks, a dozen 
sprinkling filters, several contact beds, 7 electrolytic 
plants and one activated sludge plant. Of the elec- 
trolytic plants, only one is now in operation and 
that only a few hours a day. The activated sludge 
plant is located at Yale and is not yet in operation. 

From observation made on perhaps half of the 
plants, it appears that they “are operating at about 
30 per cent. efficiency. Moreover, very few plants 
have been built that are really capable of getting 
good results, and when neglect is added to faulty 
design, the results are best described by the state- 
ment that the purification plant does not do the 
sewage much harm. It is customary to leave the 
sewage plant alone until a complaint is received 
from those offended by the sewage. Quite fre- 
quently I have found that none of the municipal of- 
ficials know where the sewage plant is located. This 
indifference on the part of municipal officials should 
be considered by engineers in designing treatment 
works. A sewage plant should be as simple and 
as nearly automatic in its operation as it can be 
made, and definite instructions for operating th 
plant should be attached to the plans.” 


systems 
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Water Works Costs 

In the annual review of certain features of water 
works conditions throughout the country which, in 
conformity with our long-established practice, we 
give this week, we have selected the matter of costs 
as being of most interest to water works officials, 
and present several tables showing how these have 
increased in all sections of the country. Roughly 
speaking, the increase in the materials which count 
most in the annual expense accounts average about 
150 to 175 per cent. This is more than the general 
increase in the cost of labor or of living expenses, 
and much more than the increase made in water 
rates. 

Next week we expect to publish additional figures 
from the same cities, showing to what extent water 
rates have been increased, and also the wages of 
employes and the salaries of superintendents. The 
failure to raise water rates will furnish food for 
thought, and it would seem for action also. 


Detention Reservoirs 





The plans of the Miami Conservancy Districi 
now being carried out provide for what are believed 
to be the largest dams ever constructed for the 
purpose of flattening out the peak of the storm run- 
off of a drainage area rather than for long-time 
retention of the run-off. 

In fact, the idea is one that has not often been 
employed. It is therefore interesting to find, in a 
recent report, a proposal to embody the idea in a 
scheme for impounding water for a public water 
supply. 

In the preliminary plans for New Britain de- 
scribed in this issue, Allen Hazen proposes using 
detention reservoirs in order to reduce the size of 
pipe necessary for carrying to a storage reservoir 
the total run-off of even maximum storms from 
drainage areas not directly tributary to such 
storage reservoir. 

As already explained in connection with the 
Miami dams, the general idea is that of providing 
an outlet to the dam which is never closed and 
which will carry all of the ordinary flow of the 
stream, as a result of which the reservoir would 
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ordinarily remain entirely empty. During storms, 
however, all of the run-off would not be passed by 
the outlet as rapidly as it reached it, but the surplus 
would accumulate in the reservoir, to flow out 
gradually, as the storm flow decreases, at such a 
rate as the capacity of the outlet permits. 

In the plans for New Britain, the outlet consists 
of a pipe carrying to a storage reservoir the run-orf 
from a drainage area which would not otherwise 
reach it. This pipe would ordinarily carry the 
entire flow from such area and it is only when its 
capacity is exceeded by storm run-off that the 
surplus would accumulate in the reservoir. If the 
reservoir were not provided, or were merely a smail 
intercepting one, the pipe would need to be very 
much larger and more expensive, or else a con- 
siderable part of the excessive run-off would fail 
to enter the pipe and would be lost. From the point 
of view of economy, it is possible to so proportion 
the size of pipe and capacity of reservoir, increasing 
one and decreasing the other, or vice versa, as to 
reduce to a minimum the combined cost of the two. 

Another advantage of detention reservoirs is 
that they greatly reduce the capacity necessary in 
the waste weir of the storage reservoir, since they 
hold back temporarily from such reservoir the 
maximum floods. In fact, it suggests itself that 1t 
might be advantageous in some cases to build, on 
each of the several tributaries to an impounded 
stream, a dam of cheap construction which need not 
be made water-tight, such as one made of logs or 
rock fill, but which would be sufficiently tight to 
hold back temporarily the storm run-off from the 
area above it. 

The idea is most interesting, and is one which 
may find additional applications in the designing of 
hydraulic works where conditions are favorable 
to its adoption, as they were at New Britain. 


Preserving Records of Investigations 

Another feature of the New Britain report which 
deserves mention is the suggestion of the engineer 
that the results of the investigation which has been 
made, including all data and samples of materials 
from borings, as well as the conclusions, be pre- 
served by the department as a part of its records “to 
satisfy those who come after,” “as the reasons for 
not using these sites may be questioned in years to 
come by others not familiar with the present cir- 
cumstances.” 

It has happened several times that studies made 
for municipalities or states and which have resulted 
in conclusive determinations for or against certain 
proposals, have been filed away and, the officials 
connected therewith having changed during the 
next few years, the taxpayers’ money has been 
wasted by again investigating the same projects 
and with similar conclusions. Or, as has more fre- 
quently happened, the conclusions having been acted 
upon, new officials ignorant of the reasons for 
reaching these conclusions have questioned their 
wisdom and may even have undone work alreadv 
performed on them and thus incurred a loss which 
would not have happened had they been able to 
review the facts and reasoning on which such con- 
clusions were based. 
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It is the duty of every engineer to his client to 
make thorough investigation of problems on which 
he reports and have clear and definite reasons for 
his conclusions; and the data as well as the con- 
clusions should be furnished in full to the client. 
The engineer owes it to himself to report the data 
and reasoning and to do all that is in his power to 
see that they are permanently recorded, in order 
that they may serve as a defense of his reputation 
in case the wisdom of his decision should be called 
in question by succeeding officials. A further rea- 
son for this preservation of such records in their 
entirety is in order that they may be used under- 
standingly and with confidence by succeeding in- 
vestigators of related problems or of extensions of 
the same problem. In fact, this last is perhaps the 
use that will most frequently be made of data so 
preserved. 





Recent Immigration Figures 


Immigration at Ellis Island, which receives ap- 
proximately 80 per cent. of the immigrants reach- 
ing this country, continues to show an encouraging 
increase. While during the whole of 1919 only 
141,132 immigrants were received at all ports, about 
150,000 landed at Ellis Island alene during the first 
five months of 1920. The encouragement of this 
figure is partially off-set by the fact that of this 
year’s number, about half have been widows and 
small children, and therefore of little industrial 
value to the country. Most of the others have been 
Italian reservists who have been here before as 
laborers and know beforehand what and where they 
expect to work. 

The figures for this year are as follows: January, 
25,051; February, 22,086; March, 29,098; April, 
36,958; and May (figures not yet available) will 
total over 40,000. Byron H. Uhl, Assistant Com- 
missioner at Ellis Island, states that he looks for 
about 50,000 in June and still larger numbers dur- 
ing July and August. 

Figures published by the Bureau of Immigra- 
tion covering the one hundred years ending with 
1919 show that the total immigration during that 
time was 33,200.103, of which Great Britain and 
Ireland contributed 25 per cent, Germany 16 per 
cent, Italy and Austria-Hungary each about 12 per 
cent, Russia 10 per cent and Scandinavia 6% per 
cent. 1914 was the record year with a total of 
1,218,480, with 1913 next highest when 1,197,892 
immigrants were entered. These figures are for the 
entire country and not the port of New York alone. 
In 1913, 23 per cent of the immigrants were 
Italians, while in 1919 only 1.3 per cent of the 
141,132 were of that nationality. 





Federal Labor Court Proposed 


Establishment of a federal court of industrial re- 
lations, similar to ‘that in Kansas, was recom- 
mended before the senate labor committee May 21, 
by Governor Allen, of Kansas. 

“T would recommend fegislation that would take 
into consideration the fact that the peace and wel- 
fare of the public must come first,” said Governor 
Allen. 
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“I would urge the creation of a court having 
all the powers of’ any court below the supreme 
court, whose appeals should be to that tribunal; the 
judges to be appointed by the President.” 

The Governor said, however, that this court 
should have jurisdiction relating only to interstate 
commerce and that there should be no provision 
that would in any way interfere with the rights 
of states to adopt similar measures dealing with 
intrastate commerce. 





Philadelphia Longshore Strike 

The United States Shipping Board has issued 
the following statement: 

The longshoremen’s organization at Philadelphia, 
which is not affiliated in any way with the Inter- 
national Longshoremen’s Association, has made a 
demand for a 25 per cent increase in wage rates 
and some 4,000 men have gone on strike. This or- 
ganization was under an agreement with employers 
and the Port ,of Philadelphia, expiring Sept. 30, 
1920, by which its members were assured the pre- 
vailing longshore wage rates upon the Atlantic 
Coast. This agreement has apparently been disre- 
garded and great delay and damage to shipping in 
the Port of Philadelphia is resulting. 

“The present basic deep sea longshore wage rate 
on the Atlantic Coast is 80 cents per hour. The de- 
mand of the striking longshoremen calls for a dol- 
lar an hour. As the present rate was set by a com- 
mission which gave careful and thorough investiga- 
tion to all of the factors involved, including the cost 
of living, there is no justification for an increase in 
the basic hourly rate.” 





Too Much Alien Labor Leaving Americ: 

It is estimated that 200,000 Poles in the United 
States will return to their native country to help 
in the establishment of free Poland. Applications 
for passports to Poland are being received at the 
rate of 1,000 a day, but there are transportation 
facilities for only about 800 passengers a month. 

Italians are returning to Italy in large numbers, 
but they are not staying. Post-war conditions in 
Italy apparently do not attract the Italian who has 
become accustomed to high wages in the Untied 
States. 





Italian Immigration 


The Chicago Italian Chamber of Commerce, with 
a membership of 175, all but two of whom are 
United States citizens, has submitted a resolution 
to Congress, calling for opposition to all bills to 
suspend immigration, to restrict it on a percentage 
basis or to subject immigrant aliens, and aliens 
visiting this country, to unnecessary and vexatious 
regulations. : 

It asserts that restriction of immigration on a per- 
centage basis is openly intended to encourage immi- 
gration from Germany and restrict it from Italy. 

The body also went on record in favor of Sena- 
tor Kenyon’s measure appropriating $6,500,000 for 
Federal co-operation with the several States in the 
education of illiterates. 

In the week ending May 29, the number of im- 
migrants landing at the port of New York was six 
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times as great as those of aliens qualifying to leave 
the country. 

Aliens are now arriving at about one-third the 
rate they landed here in the last year before the war. 
In many countries emigrants have difficulty in se- 
curing permission to leave the country where the 
working force has been depleted by the war and 
where in some cases large armies are still main- 
tained, leaving an inadequate provision for civil 
operations, which are much more highly paid than 
formerly and this also tends to decrease the incen- 
tive for emigration. In Poland 8,000 passports 
were issued during the month of May. 

P. A. Baker, superintendent of U. S. Immigra- 
tion Station, Ellis Island, says that immigration 
is increasing by leaps and bounds and that the 
aliens arriving here during the past few weeks have 
exceeded the number departing for their native 
lands by many thousands. 

On its last arrival in New York, the liner Henry 
R. Mallory brought 1,000 former Italian soldiers all 
able-bodied and ready for work, which, it is re- 
ported, they obtained without leaving the dock, 
where they were met by the representative of a large 
rubber company who offered them satisfactory em- 
ployment. , 





Water Resources of 
North Carolina 


The State Geological and Economic 

Survey is to investigate the water re- 

sources for power and municipal supplies, 

studying drainage, flood control, irriga- 
tion, rainfall, stream flow, etc. 


The following notice has been sent to municipal 
officials of Carolina, under date of April 29th, by 
Joseph Hyde Pratt, director of the North Carolina 
Geological and Economic Survey: 

The North Carolina Geological and Economic 
Survey is about to initiate a thorough study and 
investigation of the water resources of the state. 
This will include such subjects as water power, 
municipal water supply, drainage, flood control, 
irrigation, the compilation of rainfall and stream 
flow data, etc. The investigation will be undertaken 
by dividing the state into districts, each one of 
which will be investigated and a report prepared. 
Work will be undertaken first in such districts as 
apply, in the order of their application for service, 
and in the general degree of importance which the 
investigation would have to the people of the state. 
Municipalities, chambers of commerce, manufac- 
turers, agricultural associations, and individuals 
may make application for one or more specific pur- 
poses. A field party will begin in June to conduct 


investigations. 

Expenses——The applicant will be expected to 
defray 50 per cent of the field expenses for such 
an examination. 


This is necessitated by the small 
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amount of funds appropriated for this important 
work, 

Waterpower.—North Carolina is rich in water- 
powers of less than 5,000 horsepower. There are 
numerous municipalities and industries in the state 
which could obtain their light and power cheaper 
by local hydro-electric development. Indeed, in 
some instances industries have left the state because 
they could not get adequate power, although un- 
developed waterpowers were near by. ‘The in- 
creasing cost and difficulty in obtaining coal have 
made the development of our waterpowers im- 
perative. Moreover, on account of the increasing 
use of electricity on the farm, it is of great im- 
portance that our agricultural population should 
benefit by the natural resources of the state, which 
are only awaiting development. It is for these 
reasons that the “Survey” is undertaking this study 
and investigation. It is prepared to co-operate with 
one or a number of towns or industries in the de- 
velopment of local waterpowers. 

Water Supply—With the rapid growth of our 
towns and cities, the problem of an adequate water 
supply is becoming increasingly acute. The 
“Survey” will co-operate with municipalities in an 
investigation of the water resources of a district 
suitable for water supply and will suggest methods 
best adapted for the utilization and development 
of these resources. 

Drainage-——The “Survey” has investigated and 
been instrumental in the creation of the great 
drainage projects now under way or completed in 
the state. It will gladly aid similarly in the forma- 
tion of new districts and in the promotion of 
drainage work for malaria prevention. 

River Regulation for Flood Control and Naviga- 
tion.—The regulation of the flood flow of streams 
to prevent damage to municipalities or agricultura! 
lands is becoming of increasing importance. It is 
frequently possible to combine this improvement 
with one of the other developments described above. 
In certain parts of the state, notably on the 
Catawba, waterpower developments have served to 
regulate the flood flow and prevent much damage 
which previously occurred to farm lands, towns 
and structures at high stages of the river. 

The increasing agricultural and industrial de- 
velopment of the state has necessitated greatly in- 
creased facilities for transportation of products. In 
some instances this can be met by improving the 
existing waterways of the state, so that they may 
be more suitable for navigation. The “Survey” 1s 
prepared to investigate and report upon the 
feasibility of projects of river regulation for flood 
control or navigation. 

Flood Control and Forestry.—The maintenance 
of a satisfactory forest cover on the watersheds is 
of vital importance in the regulation of stream flow 
and control of floods. The Federal government 
has already purchased in North Carolina 350,000 
acres of mountain land and is protecting it for this 
avowed purpose. The state should at once adopt a 
similar policy. The protection of private lands on 
the headwaters of streams, through co-operation 
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between the owner, the Federal government and the 
state, is now being worked out. The effect of the 
destruction of the forest (mainly through uncon- 
trolled lumbering and forest fires) upon stream 
flow and erosion of valuable agricultural lands will 
be further investigated by the “Survey” and the 
results laid before the people. 





Delay in Starting New Highway Work 
In spite of the millions of dollars available for 
highway construction this year, there has been a 
most unusual delay in awarding contracts for new 
work in the eastern states. In fact, Commissioner 
Green of New York State has been quoted as say- 
ing that he does not intend to award any contract 
for new work to be performed this year, one of 
the’ reasons which he advances being that there is 
a large amount of work yet to be done on uncom- 
pleted contracts hanging over from last year, and 
even before then, and that these will probably 
suffice to use all of the available labor and mate- 
rial; while the awarding of new contracts at higher 
rates would probably result in the new contractors’ 
being able to out-bid those endeavoring to complete 
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old contracts in the securing of both labor and 
material, and thus in working an added hardship 
to the latter class of contractors and possibly further 
delaying or even entirely preventing the comple- 
tion ot the older contracts. 

It is probable that the same arguments influence 
to a greater or less extent the highway authorities 
of other states in causing them to defer the award- 
ing of contracts, although such decision has un- 
doubtedly been influenced considerably by the higa 
bids and the small number of bidders. For in- 
stance, of 39 total items on which bids are to be 
opened on June 15 at Harrisburg, Pa., 22 are re- 
advertisements, and on several, bids have been re- 
quested a number of times since last July. One of 
the items is now being offered for the ninth time, 
there having been received on it, during the pre- 
vious eight times, 1 bid, 2 bids, 3 bids, 3 bids, 2 bids, 
no bids, no bids and 2 bids, respectively. Another 
item has already been up for contract seven times, 
no bids having been received the first 6 times, and 
only two bids the 7th time. Each of these two 
items consisted of one-course reinforced concrete, 
as does a large part of the work offered for con- 
tract by the Pennsylvania Highway Department. 





Prices in L9I4 and Now 


Figures furnished by water works officials in all parts of the country, giving 
prices paid in 1914, 1919 and 1920 for various materials, fuels, electric current, 


etc., show that these have more than dcub!ed in price. 


The figures are 


tabulated on the following pages. 


In order to obtain some definite information from 
all sections of the country concerning increased cost 
of water works materials and to learn whether 
prices had apparently begun to fall in any section, 
last month we sent a questionnaire to superin- 
tendents throughout the country, and publish in this 
issue a tabulation of the replies which we obtained 
in this way. 

The prices asked for were those for cast iron 
pipe and special casting, wrought iron or steel pipe, 
meters (34-inch being taken as the size for com- 
parison), valves (6-inch being used for compar- 
ison), fire hydrants (those with two hose and a 
steamer outlet being taken for comparison), lead, 
coal, electric current, fuel oil, and lime and soda 
ash used by purification plants. 

Every one of the materials named showed not 
only an increase in price in 1919 over 1914, but also 
an increase in 1920 over 1919, indicating that at 
the time of making purchase or giving contracts 
during the present year, prices had not declined 
‘since last year. There were a few instances in the 
case of some of the materials where slightly lower 
prices were obtained this year than last, and quite 
a number where the prices this year were the same 
as those of last; but in the great majority of cases 
‘this year’s prices showed an appreciable increase 
over last year’s. 

Averaging the prices paid by the several cities 
in each of the three years, we find the following 
results : 





Cast iron pipe in 1914 brought an price of 
$26.25 per ton. By 1919 the price had risen to $61.50, 


and this year the average of the prices reported from 


average 


all sections of the country is $74.8l—an increase ot 
185 per cent over the 1914 price. 
The special castings have increased a little less- 


170 per cent since 1914; the prices paid, in cents per 
pound, being 3.08 in 1914, 6.49 in 1919 and 8.32 in 1920. 

The prices given for wrought iron or steel pip« 
were for so many different sizes that it is useless to 
‘average them; but the increase between 1914 prices 
and those of 1920 was obtained for each city and the 
average of these percentages of increase is 116, the 
percentage of increase for the individual cities vary- 
ing from 19 to 220. 

34-inch meters were reported as costing an averagi 
of $10.16 in 1914, $12.89 in 1919 and $14.77 in 1920. These 
figures give an increase of 27 per cent between 1914 
and 1919, and 45 per cent between 1914 and 1920. 

6-inch valves were reported as costing on the aver- 
sage $11.82 in 1914, $22.84 in 1919 and $24.46 in 1920; 
this showing an increase of 93 per cent between 1914 
and 1919, and 107 per cent between 1914 and 1920. 

Fire hydrants were reported as costing on the aver- 
age $30.64, $54.96, $60.17 for the three years, respec- 
tively, showing increases of 79 per cent in 1919 and 96 
per cent in 1920. 

Lead is reported as costing, during the three years 
named, 5.01 cents, 8.05 cents and 10.35 cents; showing an 
increase of 61 per cent and 107 per cent for 1919 and 
1920, respectively. 

The prices paid for coal vary considerably in dif- 
ferent parts of the country, and according to kind of 
coal used, the prices reported for 1914 varying from 
60 cents to $9.12 a ton. An average of all the prices 
reported between these limits would, therefore, have 
no special significance; but as practically all of the 
cities reported the prices paid in each of the three 




















JuNE 12, 1920 


PUBLIC WORKS 


519 


PRICES PAID FOR WROUGHT IRON OR STEEL PIPE. AVERAGES FOR 1914, 1919 AND 1920. 


City and State Unit 
Alabama: 

rere er 3,” per foot 
California: 

Palo Alte .... pune a” gniv. tt. 
Connecticut: 

PUSHER 2 ccc ese ail Ss ft. 

BOutmimnetOm ...ccccce ; 1” pipe ft 
Delaware: 

vee AST ee ' 3” & 6” pipe, ft. 

Wilmington ........ ; ag 
Georgia: 

Thomasville .... 7 %” salv. ft 


Idaho: 
Lewiston 
Weiser 

Lit’ canis: 
Bushnell ...... : ft 
Du GMO ....... ; it 

Indinna: 

Evansville ... i ft 

Terre Haute .” gaily. ft 
lowa: 

Sioux City .. = 2e 

Kan ‘ius: 

Fredonia 
Fort Seott 

Louisiana: 

w Iberia 

Maine: 

Lisbon Falls 

Maryland: 


Conv. joint g & d 


Hagerstown ] gal 
Massachusetts: 

BE <2ccess 

Mansfield 

Maynard ... ft 

Millbury 


Somerville 


Springfield 
Woburn 
Worcester 
Michigan: 
Battle Creek 
Onaway 
Minnesota: 
Lake City 
Stillwater 


Mississippi: 
Jackson 
New Yorke 
Ogdensburg 
North Carolina: 
Charlotte 
Raleigh 
Ohio: 
Newark . 
Van Wert f 
Wilmington - i” as basis 
Oregon: 
Eugene .. { pipe 


Portland .. ; 2 ft 
Pennsylvania: 

Clearfield 

PERE. 5 coc ev eos 
Tennessee: 

Murfreesboro 
Texas: - 

cy) _—— 2 16,000 ft 
Virginia: 

Charlottesville .. f 
Wisconsin: 

Fon du Lac 
Wyoming: 

Green River & Rock Springs ft. 





Average Price Paid in 





1914 1919 1920 
Cents Cents Cents 
3.75 , See 8.38 
12 28.7 
5.1 10.6 12.2 
‘ 12.9 12.7 
65-150 79-170 
10 10.5 
4.07 8.51 8.91 
52.31 60.50 75 
1.5 10.5 
115 
4.25 6.5 8.3 
( 14 
( 7 LOLS 
is Za 26 
S ] 
S ) 
ye ll 
99 
( 11.50 
8.74 
15 
16 13 
7 6.8 
7 A 
i ‘ 15.50 
t 17 
6: 1 rr 
S54 7.0F 
4 S 
.- , 1 
i 12 16 
( \ 2.96 eh 
6.2 Za 7.44 
26.87 f f 63.38 
OS 106.75 
{ 5° \ 14 
f 12 
1.37 1”-15.75 
° 6.7 ] ’ "-7 1”-10 
2 “ S 11 15 
6.66 2- 12 12.25 
72 1.41 





vears, the average was obtained for each year as a 
means for determining the average increase in cost. 
This method showed an increase of 81 per cent between 
1914 and 1919 and 111 per cent between 1914 and 1920. 
In other words, the cost of coal to the water works 
pumping plants has increased nearly half as much 
during the last few months as the total increase 
during the five years previous. 

Those using electricity for power have been more 
fortunate. The increase in cost of electric current for 
pumping plants has not been nearly as great as of 
coal, and in some cases the price is even less this 
year than it was six years ago. About forty per 
cent of the cities report no change in the price paid 
for current since 1914. On the other hand, those using 
oil for fuel have had to pay a much greater increase 
than users of coal. The least increase reported was 


37 per cent, while the highest is 400 per cent, and the 
average per cent increase has been 230 per cent. 

In the matter of lime for purification plants, the 
increase has varied from 5 per cent to 300 per cent, the 
average increase being 93 per cent. Of the four cities 
reporting price on soda ash, one reports a 40 per cent 
decrease in price, ancther 27 per cent decrease, the 
third 33 1-3 per cent increase, and the fourth 150 per 
cent increase. 

It appears from the above that material for new 
construction costs on the average at least 2'4 times 
as much as it did six years ago, although the meters 
show an increase of less than 50 per cent. For 
pumping plants, coal is the large item and the price 
of this is approximately double what it was. It 
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would seem that water works departments and 
companies would be justified in increasing their 
rates to meet these increased costs. The total cost 
to be met by the rates includes, of course, not only 
materials and salaries, but also interest and depre- 
ciation on the plant, and this might be estimated 
as showing no increase; although, if it should be 
necessary to replace any parts of the plant before 
prices fall to previous levels, this would make a 
demand on the depreciation account 50 to 100 per 
cent larger than was provided for. We have re- 
ceived figures from the several superintendents 
showing to what extent they have increased their 
water rates during the past twelve months, which 
figures we are expecting to publish next week. The 
increases which were made by them up to a year 
ago were given in our annual water works sum- 
mary of June 7 last year. 





PRICES PAID FOR CAST IRON PIPE. 
AVERAGES FOR 1914, 1919 AND 1920. 


-—Average price per ton paid in— 
City and State 1914 1919 1920 
Alabama: 








GOGSGON ..cceose $20.00 $45.75 ee 
DEAS sc civewns 25.75 67.00 $75.00 
California: 
Pato Alto «.-.se-e 34.00 91.20 97.50 
San Francisco.. 28.00-26.00 83.20-69.55 94.55-84.55 
Colorado: 
BOGIGGr «+0660 uae 77.00 84.00 
Colorado Spgs.. 32.00 oeied 68.00 
A ee Sie tiie rasan 97.50 
Connecticut: 
PUMA 6. ccces 23.75 59.50 dara 
Southington ... 24.85 50.90 80.00 
WiIMBTOG .ccscve 22.50 
Delaware: 
Oe Ce 30.50 36.00 oe 
Wilmington ... 20.50 57.10 65.00 
Florida: ; 
Pensacola ..... 25.00 56.00 
Georgia: 
BIORRY svcaceos nee rr ee 
Cedartown .... 20.00 55.00 55.00 
Thomasville ... 21.95 55.00 
Idaho: 
WPOGNOE 6 cieeees 45.00 
Illinois: 
BERECOON 62 oes 67.00 70.00 
Monmouth ipa exe 
re 51.20 67.00 
Rock Island..... 25.00 58.00 taes 
Waukegan .... 23.00 60.00 80.00 
Indiana: 
Columbia City.. 23.50 54.60 61.10 
Evansville ve 21.75 55.00 63.50 
OS ae 59.80 78.00 
Kendallville ... 33.15-30.15 Saat 77.70-80.80 
Le POTtO . 6266 23.25 51.80 69.80 
N. Manchester.. 26.00 72.50 
Richmond .«...<. 24.35 aie . 
Terre Haute 50.00 77.80 
Towa: . 
BIMOME 24 0siowr 27.50 am 
CROTORGO .ccces 32.00-25.76 62.60-59.60 
Bioux City ..e«-- 23.25 65.25 79.60 
Kansas: 
Council Grove : 65.00 Pet 
TmMPpOTig ..ccoe $1.20 70.70 70.50 
Fort Scott ee 85.00 75.00 ’ 65.00 
Kentucky: 
Providence .... 19.00 53.00 
Louisiana: 
New Iberia..... 24.00 eau 73.00 
Maine: 
Lisbon Falls... 43.50 eer pe 
South Paris.... 25.90 ate 86.00-90.00 
Maryland: 
Hagerstown ... 22.50 62.00 60.00 
Massachusetts: 
, ree 22.50 74.00 74.40 
Mansfield ...... 21.60 eae 70.00 
PEYOTE .cccce hata 64.00 ‘ea 
PU os ieee 27.01 75.00 acai 
New Bedford .. 21.75-22.25 46.00 64.00-71.00 
Somerville .... 22.70 57.00 ee 
Springfield .... 21.65 eae 63.00-7 0 
Winthrop ..... 22.90 70.00 80.00 
WOUMTH 6 occcws 23.00 70.00 er 
Worcester ..... 21.20 weed 


Michigan: 


Battle Creek... 22.35 57.80 72.80 
DICIGING -cscvese 25.00 oe ‘oie 
Crystal. Falls... 30.50 otic 69.75 
Highland Park. 22.00 56.00 ees 
Saree 23.25 51.80 51.80 
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FOR 1914, 1919 AND 1920 (Continued). 


City and State 
Ludington ..... 


Manistique .. 


ONnaway ..ccoce 
Saginaw ...cce 


Minnesota: 


Bee CHEF 2000s 
Rochester ..... 
Stillwater ..... 


Mississippi: 
Greenwood 


SOCEOOR .ccseccs 


Missouri: 
Chillicothe 
Montana: 


PEBVTO cccvvcces 


Nebraska: 


PIBSUIMNES .cccce 


New Jersey: 


Bridgeton ..... 


Hawthorne 
New York: 


BIMORY cccceves 
NOT WICH .cccees 


Ogdensburg 


POUCHGRM «2200s 
SYTACUBSC' ... cc 


Watervliet 


Wellsville ..... 


North Carolina: 
Charlotte 
Henderson 
Raleigh 

Ohio: 
Barnesville 


Coshocton ..... 
PIGIRWATE. . .0 00% 
Lakewood ..... 
Martins Ferry.. 
MOWOTE 3 occces 
oe nas etnies 
Van Wert... 


Wilmington 
Oklahoma: 


POE céeussvtcee 


Sapulpa 
Oregon: 


POFUIBNE 2.000 


Pennsylvania: 


CTGGTNCLA .ccce 


SRGIBNA ..o+s 


PUOMGINE o<csses 


Sewickley . 

Stroudsburg 
Tennessee: 

Dyersburg 

Murfreesboro 
Texas: 


McKinney ..... 


Stamford 


cei er 
cy ee 
ere 


Virginia: 


Charlottesville.. 
Richmond ..... 


Washington: 


AWUDUTNR .cesses 
BPOKANG ..s0-0 


Wisconsin: 


Fond du Lac... 
Janesville ..... 


Oconomow or 
Wyoming: 
Cheyet ne 


Green River and 


R k Springs 


PRICE 


30.00 


22.50 
24.00 


22.00 


35.00 


« 
a 


28.00 
22.50 
24.00 
22.00 


30.00 


13.00 
30.20 
20.50 
23.90 
20.50 
21.50 
21.00 
21.00 
13.00 
« 
30.00 
24.00 
26.00 
26.50 
26.50 
0.00-34. 
22.00 
£2.50 
4 
24.50 
23.55 


3.00 


t ~ 


56.00 


70.00 


68.00 


in—, 
20 


o—Average price per ton paid 

19 1919 9 
$23.00 $54.00 $73.90 
25.00 54.70 84.00 
32.00 nee or 
23.70 51.75 73.40 
28.50 68.00 66.00 
23.30 56.00 76.30 
24.40 59.30 ocee 
‘ 50.00 70.00 
24.85 62.50 72.00 
24.50 85.00 80.00 
72.30 $3.62 

38.00 62.00 73.00 
29.00 65.00 72.00 
22.00 ieee cove 
21.00 55.50 89.50 
23.40 74.50 74.50 
23.00 59.00 76.00 
26.50 56.00-80.00 a See 
25.40 51.40 73.00 


74.00 
69.30 
$0.00 
68.00 
67.00 
77.00 
94.05 
72.80 
110.00 


SU.0U0 
87.63 


67.50 
77.10 
72.00 


la 


65.00 


oie] 


~) 
* bo 


70.00 


75.00 


74.46-80.40 


87.00 
51.00 


64.40 


90.00 


S PAID FOR SPECIAL CASTINGS. 


AVERAGES FOR 1914, 1919 AND 1920. 


-Average price per ton paid in 


City and State 
Alabama: 


eee 


ee ee 


California: 


PRI BIO .c0ices 


San Francisco 
Colerndo: 


CED 6 ws seisneis 
Colorado Springs 


SEE. amas ag ae er ts 


Connecticut: 


PULA 6 ccseeee 
Southington ..... 
i ee 


Delaware: 


Wilmington ..... 


Florida: 


PReREOAOOIR. 1.000604 


Georgia: 


TROMOSBVIIIC ..02. 


Idaho: 


Te ee 
WOON oaxec we ees 


1914 
Cents 


125 


1919 
Cents 


10.0 


6.0 
10.0 
5.5 
5.0 


1920 


10.0 
10.0 


5.0 
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PRICES PAID FOR SPECIAL CASTINGS. AVER- 


AGES FOR 1914, 1919 AND 1920 (Continued). 


r-——Average Price Paid In——.,, 
1 1920 


City and State 1914 
Cents 
Illinois: 
Mattoon ..... ioenens 2.75 
PO eer re 4.25 
OO REE OS en 2.75 
mock Isiand ........ 2.5 
Waukegan — 3.0 


Indiana: 
Columbus City ) 
Evansville ... 2.75 
Garrett 





Kendallville . 2.5 

Lm Porte .... ; . eae 

Richmond sem aie . ae 

Terra Haute 2.75 
Iowa: 

Algona ..... sath wltalae 3.5 

Cherokee .... ange 2.75 

Sioux City .. 1.5 
Kansas: 

Council Grove 

Emporia ... : : 3.0 
Maryland: 

Hagerstown ; 3.0 
Massachusetts: 

BENGE sscces 4.0 

New Bedford 2.75 

Somerville ...... ed 4.67 

Springfield . pie aon 5.5 

Winthrop .... era 

Woburn 

Worcester A 
Michigan: 

Battle Creek , 2.45 

Belding .. a c 2.75 

Highland Park : 2.65 

Manistique nts ; 3.0 

rr i 2.75 

Ludington .... 2.5 

Saginaw ex ; ‘ 2.75 
Minnesota: 

Bae GE 54a ssiwee 4.0 

MeOOROOOOP «ccccccecs 3.0 
' Stillwater a . 2.75 
‘Mississippi: 

POCO 6.06658 0% 2.75 
Montana: 

BEWEO 2c 0cee% 
Nebraska: 

Hastings .... 4.0 
New Jersey: 

Bridgeton aa eal ecg ab 4.5 
New Mexico: 

FROBWE!]L .ccces 
New York: 

A ‘ 2.5 

Norwich ....-. 0 

Ogdensburg 2.75 

Potsdam ..0- ; : 3.6 

DBYTACUBO cece in 2.5 

Watervliet . 

Wellsville ...... 2.75 
North Carolina: 

Charlotte a 2.6 

Raleigh ...c«c- ; 2.75 
Ohio: 

Barnesville ‘ nag 4.0 

Delaware ...... aay 2.9 

Lakewood ..... ‘ 2.75 

Martins Ferry i 

OWA 4464s : 2.75 

ae a 2.75 

Van Wert 
Oklahoma: 

ler . 3.0 
Oregon: 

og, 2.38 
Pennsylvania: 

Clearfield .... , 2.75 

CS eee Tree 

eee cow a 

DOWICMIOT 3s ccccvvees 3.5 

Stoudsbure . eee 2.5 
Tennessee: 

Begs 0 ie 3.0 

Murfreesboro ....... 5.0 
Texas: 

De a eee eee ee 

cy. ieee ike. ao 

Serer 2.0 


Virginia: 


Charlottesville 3.5 

eee 2.5 
Washington: 

Ero re 

DE: cee tne bese s 4.0 
Wisconsin: 

Pond @u LAC .....c- 2.75 

Be 


Wyoming: 
Green River &) _... 
Rock Springs § 


919 
Cents 


6.0 


~~ > 


~~ Or 
on 


oT 


Vien oo S's 
nc ow 


oIno 


Cents 





«3° 


~_ 


“Io 


© 
a 


ov 


no 


— bo 


“Aco 


.0 
- 0 
0 
7.0 


o 


en: 


too 


PUBLIC WORKS 


PRICES PAID FOR LEAD. AVERAGES FOR 


1914, 1919 AND 1920. 


—Average Price 


City and State 1914 
Cents 

Alabama: 

PO -ccssseescsane ae 

Mobile ...... -55 
California: 

i te stsaccasaee ‘eau 

San Francisco ...... 4.93 
Colorado: 

ROUIEEOP <4 ccc000e 00% ere 

Colorado Springs .... 7.20 

Delta oak ae 
Connecticut: 

PUG sctscvesse 5.80 

Southington ....... 4.50 

Winsted ¢ieeoe i 4.60 
Delaware: 

Se 8 6 ew A. 6.00 

Wilmington ... ca 5.50 


Florida: 


Pensacola 5-5.50 


Georgia: 


Albany ‘ , 
Cedartown oan ~- 9.00 
ZROMIRABVILIS scccces 4.94 
Idaho: 
Lewiston - oa Doe 
Weiser ieeeseeee 7.00 
Illinois: 
Mattoon eee 3.20 
Monmouth " ere 9.00 
2 Ae ow 4.05 
ee oo 
Rock Island ...... : 4.00 
Waukegan er 5.00 


Indiana: 


Columbus City ..... 4.00 

Evansville ....... ‘ 4.50 

Kendallville ....... 8.00 

Lt POP 260 cs esses 5.00 

North Manchester.... 2.75 

STOETe FIBUCS « .ccess 4.07 

Union City ‘ iwaes eee 
lowa: 

Algona 7.50 

Cherokee .. Perr 4.75 

oo eS. re 3.50 
Kansas: 

Council Grove 

Mmporia cocesece cose 

Fredonia . Wea ; 5.50 

Peete MOOee .s0cse aus 3.50 
Kentucky: 

Providence ‘eeasee 4.50 
Louisana: 

-ew Iberia ubiee 4.75 
Maine: 

South Paris ..... 
Maryland: 

Hagerstown ..... 5.50 
Massachusetts: 

Athol itrorens ee ee ° 4.25 

New Bedford ..... 4.225 

Somerville ....... , 4.1 

Springfield .....e+--. 3.8+ 

Winthrop reer ere 4.24 

Woburn pecccces ° 

Worcester ..-.ceces 23.85 
Michigan: 

Battle Creek 4.17 

OU owas eeeedeee’ 4.95 

Crystal Fralle ..ccese 5.00 


Highland Park...... 3.80 


Lansing .. : 1.50 

Ludington . verre tT 4.50 

Manistique eke 5.00 

Unaway ..«-«- cece 6.00 

Saginaw . : 5.00 
Minnesota: 

REUMCCMIMMOR 2 occccces eee 

OO” eae 7.00 

EE 65+csenees 6.00 

ol lk) | re 4.65 
Mississippi: 

Greenwood — 

TN re ree 4.50 
Montana: 

an err 
Nebraska: 

ee 6.00 
New Jersey: 

BEIGHOCON .ncccccses 4.50 

BEA WCUMOPRE ..cccvces 6.00 
New Mexico: 

a. ae ee 


Cents 


7.50 


9.00 
6.09 


9.00 
8.00 
8.75 


6.50 


0.00 
9.00 


10.00 


ll 00 


7.00 


80 

10.50 
5.40-6.12 

50 

.00 


=I + 


5.375 
5.00 
8.75 
12.00 
8.50-14 


SO 


10.00 


12.00 


7.00 
"9.00 
9.00 
7.50 


7.50 
10.00 


7.00 


10.00 


521 


Per Pound Paid In~ 
191$ 1920 


Cents 


8.10 
8.31 
12.00 
10.00 
10.00 


19.00 


~- 9.00 


11.00 
a2.2 


10 


12.00 
12.00 


9.00 





22 
a 
A 


.00 
00 


1 
1 
1 


bor 


10.00 
12.00 


9.75 
11.00 
10.00 


11.75 
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PRICES PAID FOR LEAD. AVERAGES FOR 1914, 


1919 AND 1920 (Continued) 


r~Average Price Per Pound Paid In— 
4 1919 1920 


City and State 191 
Cents 
New York: 
PON os cae Kes aewss 4.35 
ei), eee 5.50 
GSGONSDUTE ..ivecess 5.00 
| a 6.00 
MUEROUND 260ce0c0000% 4.85 
WEOTVINGE cocvvecse 5.00 
WEOIENUIEED cocesecese te 
North Carolina: 
CRGTIOCLO «cee scews 7.90 
FAONGSTSON .ccccce coe §.20 
eee ee 4.75 
Ohio: 
PUUSBVITIO 2.000 000% 4.00 
COGROCTON. .cwccoseese 4.00 
SPOTS .cvcveveces 4.65 
EMOWOOR ..cccecees 7.25 
SS, 4.3 
BPN ci i's od earsleunda aes 4.95 
TOPONEG .sicvesesdes 5.00 
Van Wert $eeceseee Caner 
Wilmington ...ccces 5.00 
Oregon: 
ao 4.19 
Pennsylvania: 
CIORTOOIG .ccrtverveces 3.90 
Sewickley 6.00 
Sharpsville 5.25 
Tennessee: 
Dyersburg bile wicca 6.00 
Murfreesboro ....... 3.50 
Texas: 
MECERINIMNGY ..cccvceses §.O0 
TOMIDIC .ccccceve 6.00 
WORCO ..sccs 


Virginia: 
Charlottesville ...... 5.50 
Richmond 5 

Washington: 
Auburn 
Spok: ine 

Wisconsin: 
Fond du Lae 
Janesville 

Wyoming: 
Chevenne 
Green River &) 
Rock Spring § 


.00 


on 





*Scrap lead. 


Cents 


6.66 2- 3 


7:60 
6.00 


PUBLIC 


Cents 


9.20 
10.00 
10.00 


10.00 
14.00 
10.00 


12.00 
10.00 

9.00 
10.00 
10.76 


11.50 


12.00 
10.50 


8.00 
9 OH 


8.00 





PRICES PAID FOR METERS, 34 INCH. 
AVERAGES FOR 1914, 1919 AND 1920. 


City and State 1914 920 
Alabama: 
SSRGOGOR .cccosececs . $12.00 $20.00 = cueaios 
SR ahuriéce wages 6.00 9.95 $11.75 
TRIO Alte ..ccdscs oo ee 11.97 11.97 
San Francisco Pat 18.00 19.50 
Colorado: 
Colorado Springs ... 22.00 36.00 
Connecticut: 
BOUCHINGION 22. .cce 12.00 16.20 19.50 
EE 5.6.6 teawaeee 10.00 7 aemare 
Delaware: 
EE si oab ewe dewane 7.00 9.00 10.00 
Wilmington ....... 7.95 16.20 16.20 
Florida: 
POMGRCOIR cccscccsre 6.46 9.50 
Georgian: 
PEE b.0in.0 6 6<'0 «0's email koma 9.50 
COGBTIOWS®? .cccsece 8.40 10.80 12.00 
Thomasvilleft ....... 7.74 11.61 11.61 
fe 10.00 10.00 
Idaho: 
| eee 8.00 12.00 12.85 
ee: ee: | emaré 11.20 
Illinois: 
io) 11.50 9.50 Reems 
Chicago Hegtsf.. 8.40 8.40 siete 
BEREEEOE Sccseccccscs BOO 11.00 11.00 
Monmouth * - 9.60 10.50 12.97 
EE edearaaiacé-ee « 10.71 ee 15.10 
DO eee anita nee 10.39 
BUOGE SMIMTIE ccc wcccs 9.00 12.00 dares 
Se are jaren 9.75 ckeunaia 
Waukegan _ Ghventtiene 8.00-10.00 10.75 13.00 
Indiana: 
Columbia City ...... 12.60 18.75 19.50 
er 7.00 12.00 13.00 
SUVEMBVIIIO cccccccecs 7.55 12.25 ae 
ae aeans 8.80 10.00 
Kendallville * ...... 7.00 10.50 sialiie 
OE eee 8.40 10.50 10.50 
No. Manchester ..... 7.85 12.10 16.00 
EUCRIMONG” icccescese 800 ae coneie 
Shelbyville ......... 9.50 15.00 oe 
Terre Haute ........ 15.00 18.00 20.40 


—— Price Paid In———, 
19 





inch. 


WORKS 


Vox. 48, No. 22 





PRICES PAID FOR METERS, % INCH. AVERAGES 
FOR 1914, 1919 AND 1920 (Continued). 


ra re Paid — 


City and State 191 1920 
Iowa: 
ine ne oe ee $7.00 $8.00 $8.50 
CHOVGMGS” .cccccene ey 11.34 11.34 
Sioux City ..ccccccecs 12.60 17.75 ooes 
Kansas: 
Council enee- eaewrec seem 11.50 11.50 
ee, he 10.00 11.64 11.80 
Pert SCoct®... 0s «+. 10.00 = 14.00 
Kentucky: 
PEOVIGORCE ..cccccse 12.00 14.50 
Louisiana: 
THOW BOOT «.-ccccecs 8.25 11.50 
Maryland: 
Hagerstown .....e.-- 11.75 18.00 19.50 
Massachusetts: 
TC Te 11.85 12.50 Te 
DEGMGHOIE” wcccccsess 8.40 5 eareie 19.395 
ls lee ee eee 8.40 10.00 eceee 
New Bedford ........ 7.95 ae 18.00 
OMNOTUIIE® 6c cccceees 9.80 14. 25 ead 
BOTINSNSIE 2 ccccceccs 12.00 i aarae 
WU ICED 6 vciccecwss 2.60 14.17 re 
UL. 3 re 12.00 14.25 13.80 
WHOTCOMCED .cccccccs 12.00 15.00 16.00 
Michigan: 
mecee Crees ....-.+ 13.00 15.00 15.75 
a lr iat 12.60 oe 
CMOPIOLES. ccceceseces 6.35 9.00 9.50 
Highland Park...... 12.00 14.25 
Lansing ....... jose BE . 
POW 6 6cceecceeve 12.80 
Minnesota: 
2 eee 8.60 12.60 staan 
PEUECRINGOR 2.000000 8.00 10.00 13.00 
Paeee® GO .cccceces 14.00 15.006 16.00 
POCOBEOR ciccscsces 12.80 12.80 23.40 
cE wo scces wees 8.75 8.75 
Mississippi: 
ere ree ee 10.75 10.75 
Jackson 16.0¢ 17.50 20.00 
Montana: 
Havre 16.20 .20 
Nebraska: 
PEOGEIUEE ccciccccvee 38.50 15.60 15.85 
New Jersey: 
FEAWEMOFNC .cccecese 6.35 
New Mexico: 
og. | 10.80 10.80 11.60 
New York: 
EE. sg. a be@idw award 11.34 : 
lr 7.30 10.75 
Ogdensburg ........ 12.00 ae ee 
WAtOrvilet ..cces oes ‘ 10.20 10.20 
fg) 8.40 10.70 10.70 
North Carolina: 
CP ENGUO” 44060506 6.50 10.21 10.50 
Fiem@ersOm .cccccecs 7.35 11.00 11.00 
4 13.50 15.00 19.50 
Ohio: 
EOE MONVIIIO covicccve 8.25 14.00 15.25 
COBMRGCION ..cccsoore 5.40 > eee 12.60 
POEMWRTO” occeovesen 7.00 10.80 
Lakewood*® ....cecee 7.00 10.71 10.71 
IOWATE cccccees 12.60 eats sieeas 
ee ee 12.00 peel 18.90 
é reer ere 7.50 10.00 seen 
Wilmington® ..ccsece ; 10.00 11.00 
Oklahoma: 
rrr ere re 12.40 14.60 
Orezon: 
ce oe ies 10.00-13.00 
POTLIBME .cccaveever 10.00 o see 
Pennsylvania: 
og 15.00 18.00 18.00 
RO. vine 4ue meses 13.50 13.50 13.50 
PORE i caccvoswese 11.34 ae 13.00 
BOWICRIOT cccovcceces 15.00 24.00 26.00 
BRAT PBVIEIG .cscscecs 7.50 11.00 sane's 
Tennessee: 
DYOTEDETE  occcccoves 9.60 10.50 12.00 
Murfre -esboro® ere 6.40 12.00 14.50 
Texas: 
GCOPROTOWR «200600 11.35 15.00 17.00 
Stamford ..... ‘ 22.00 saat 32.00 
ED oils o:s-cw'w a Barews 10.50 16.50 
Co ee Te 11.60 12.00 14. 50 
i a ae 10.60 18.00 19.80 
Virginia: 
Charlottédsvillef ..... 9.50-11.50 17. 11.00 * ~~ 14.00 
FLIGHINOMG .sccecccve 8.25 12.4 4.25 
Washington: 
MED occ cei wereses ? 10.61 oe 
ROUEN once 0060000: 12.00 18.00 22.00 
Wisconsin: 
Fond du Lac*........ 6.20 10.39 10.40 
SUMOSTUIO 260 cccccie aos 13.50 14.85 
Oconomowoc ........ 8.40 12.60 12.60 
Wyoming: 
Green River 8.00 12.60 


and Rock Springst 


—%-inch meters. 
t—% -inch. 


t—% and %-inch. 





—% and 1- 








June 12, 1920 


PUBLIC WORKS 


PRICES PAID FOR VALVES, 6 INCH. 


AVERAGES FOR 1914, 1919 AND 1920. 


City and State 


Alabama: 

CTD. 2-6-6 see ceewss 
California: 

PRIS BAGO occcccvevene 

San Francisco ...... 
Colorado: 

Boulder ..... 


rw Average Price Paid In———, 
1919 1920 


1914 


Colorado Springs. coos See 
Connecticut: 
PERE 2606206 6000 7.80 
Southington ....-ceee 10.00 
Delaware: 
I aa oe cai cee eh 16.00 
Wilmington ........ 7.95 
Florida: 
POUMBRCOIE .<<cccccese 9.00 
Georgia: 
Thomasville ......+. 7.69 
Idaho: 
LsOWiIStOR cvccccccocsec 11.85-13.90 
Of ee ee 11.60 
Illinois: 
NS, SCL ee 11.65 
NT e see 
Ge FHIGRE occcccss 16.00 
WOAUKOGMOR .cccecoce 12.00 
Indiana: 
Columbia City...cces , ; 
CIOTINEE 2.04 6 6060006 7.00 
Mvansville ..cccccess 11.00 
fy: sc 
Kendallville ..-.-..cc- 13.00 
— Porte .cccces sev5oe Sue 
WINONG  ~.cccoese - 12.00 
Tert e Haute 11.75 
Iown: 
Cherok 10 0 
Sioux City cared 10.2 
Kansas: 
ree ee 10.7 
Louisiana: 
Now Iberia ...cccrcces 7.50 
Maine: 
South Paris{ 
Maryland: 
Hagerstown ........ 13.80 
Masschusetts: 
CO 2 ar 13.50 
a ae 18.20 
New Bedford ..6<c+ss 10.50 
BOOT VINE sc ecesccces 10.50 
BOPTINSRGIE ss césivoss 13.00 
WHSMEEEOD cscvecees o. <a 
WOSEEE. oseccecccces 11.00 
WOPGOROOP cccccosess 9.0( 
Michigan: 
Battle Creek.......- 11.50 
PEGE k6ns6600een 7.00 
Cryst@l Palle. ....«<.« 9.85 
Highland Park ...... 10.50 
LA 66k ccceeeees 10.00 
EMOETOR 5 vccccuees 10.52 
BERMISEIGUS .cccvvcee 18.00 
DEE 6. cis cewaewes 10.50 
Minnesota: 
LA RED ccecewseees 23.00 
POOMONOET sccacecees 15.00 
PEALEWTEEOP .ccccccees 12.60 
Mississippi: 
DE scadcancaseens 12.00 
Montana: 
DT ccvctécnndceee+ 
Nebraska: 
SEMI ok ccciever 16.25 
New York: 
CS ene 11.00 
oe eee 11.00 
Ogdensburg ........ 12.50 
UU ae 18.00 
a, ee 12.50 
WOIEVEIND. sccccosees 10.50 
North Carolina: 
ee 8.00 
eer err 11.20 
Ohio: 
Barnesville ......... 6.50 
EPUUOWEER co ccccccives 16.20 
EMMOWOOE cicccccces 9.21 
Martin’s Ferry...... cee 
DEO wssoeesse em 27.00 
WH WROEE ccccececce ae 
Oklahoma: 
.. 2a -- 28.00 
Oregon: 
Eugenef ...... iia so abeae 
ol 7.55 
Pennsylvania: 
Clearfield ....... soos 21080 
a 12.50 
| 7.50 
DOWIGMIOT .ccccccecs 12.60 
Stroudsburg ........ J 


$37.50 
25.25 


to 

- © oO 
wo 
or 


23.73 
23.10 


28.00 
16.20 


20.80 
11.90 
14.00 


»4 90 


24.25 


21.83 
20.79 
36.40 
20.79 
17.65 
16.00 
21.80 
11.40 
22.00 
19.97 
20.00 
23.70 
20.80 


38.00 
21.78 
22.50 
23.76 
22.00 
20.80 
23. At | 
20. 79 
21.30 
19.50 
24.20 
12.25 
18.75 
32.50 


32.50 
51.00 


$27.85 


~]. 


ol 
SO. 


nore . 
noo 
oto 
on 


o1ce 


16.20 


32.00 


bo 
o oo 
or 


OF 
9 


) 
30.00 
13.00 


25.00 


25.00 
22.85 


18.00 


37.80 


2.75 


"we 


24.00 
22.85 
26.00 
25.00 


20.00 
23.50 


25.00 
24.00 





City and State 191 
Tennessee: 

DIVOCOUREEE «cccsecces 10.00 

Murfreesboro .......- 14.00 
Texas: 

ol 4 Za 

7, re 9.50 

) ene 10.80 
Virginia: 

PROMO 3 cccccccces 7.50 
Washington: 

Err sr -ene 

Ore 14.00 
Wisconsin: 

POMG GU EM6..2000.. BAR 

*_-5,-inch. jf—4-inch. 


{—8-inch. 


7 ee Price Paid _— 
4 1919 


12.00 
17.50 
22.77 
20.79 


20.47 
26.31 


23.72 


t—-10-inch. 
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1920 















14.00 
28.00 
25.00 
25.00 
29.45 
23.96 





PRICES PAID FOR HYDRANTS, 2-WAY AND 
STEAMER. AVERAGES FOR 1914, 


1919 AND 1920. 


r———Average Price Paid In——+ 
4 1919 1920 


City and State 191 
Alabama: 

Gadsden ..... cece ce chee 

Dc kcécoten eee 28.50 
California: 

PESO DIOS cccececes . 26.50 


Colorado: 


Colorado Springs* 58.00 
Connecticut? 

PutMAM coos ceccse _— 

Southingtonf 24.50 

20” errr 27.00 
Delaware: 

NES rT 25.00 

Wilmington ee ew, ee 
Florida: 

PUMNOGEE 2600000806 25.00 


Georgia: 
Cedartown Qf........ 24.00 


Thomasville ........ 23.95 
Idaho: 
LOWIStORT cccccecccss 35.00 
| a ere 02.26 
Illinois: 
DEREOOE ss ecccsceses 22.00 
BEOMIMOUER «cccceces 56.00 
SY 6.14060 0080 8-08 36.00 
PE os cceigee see eid 
BROCK EBIOMG. cc cccces 48.00 
Waukegan ee 40.00 
Indiana: 
Columbia City....... 27.50 
eer 28.50 
SEVOAMSVINIGS coccecccs 31.00 
COREPOLE csc cesnceseus o eee 
Kendallville ........ 26.50 
civeceeene es 28.00 
MRO «<0000000 000 35.00 
North Manchester ... 31.00 
BEOOMNOTN 4ccccececss 27.50 
Terre Haute ....... 33.35 
See Gee ccecceeses 37.50 
Iowa: 
CE sc0cccesesce 33.00 
BeORE CIT scoscecscs 39.00 
Kansas: 
PE Siicuneees eee 22.95 
Louisiana: 
PH BOER 0 os ceccees 27.00 
Maryland: 
FEAMCTELOWR «0. ccces 27.00 
Masschusetts: ’ 
Cherry Valley 
and Rochdale 5 ****** ah 
DESIRE cccescercces See 
New Bedforg ab ation 31.95 
BOUROPVEIND oc cccccens. 30.00 
SOTAMMOOIa” .ccccece 27.00 & 33.78 
Winthrop cosceses Be 
Wo ¢écecnes sean 27.25 
WOPOOEEE .ccccsevce 29.00 
Michigan: 
a ee! eae 32.00 
SO eee ae 24.00 
Crpeens PRI. «cccces 32.00 
Highland Park...... 44.25 
dws ag eae 30.00 
TS rere 26.00 
Manistique ......... 27.00 
CORTE os sccccecess 28.50 
Saginawff ....-. 30.00 
Minnesota: 
eS Be) eee 54.00 
Rochester ......+se+ 27.-35 
Stillwater .ccccccese 28.00 
Mississippi: 
Greenwood ......... rr 
DD 5394060 d0e0% 36.00 
Montana: 


eee eeeeeee 


$46.00 


52.00 


57.00 
76.00 
65.25 
75 00 
30.00 
45.00 
54.50 
35.00 
54.00 
43.40 
39.80 
57.90 
50.00 


49.25 
73.50 


42.00 


45.00 


54.84 
66.65 

57.87 
59.00 














































































$53.00 
56.00 


70.50 


54.50 


58.85 


66.75 
52.00 
105.00 
57.00 
63.25 
54.50 


54.00 
51.40 


38.00 
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PRICES PAID FOR: HYDRANTS ‘2-WAY AND 
STEAMER. AVERAGES FOR 1914, 

1919 AND 1920 (Continued). 


r————Average Price Paid In———_, 
1919 1920 





City and State 1914 
Nebraska: 
pS eee eee 38.75 52.00 66.00 
New Jersey: . 
PEUUEMOTON 2. ccccccce 40.00 53.00 
New York: 
6k 5 eens eben s 30.75 63.65 63.65 
TOOTEOEE 4.00 0008046 50.45 60.30 ESS 
OmGONSOUPE ..cccecoos 26.50 3 ia 57.20 
POCGGRTE 6 ccccsvecoee 24.00 48.00 eee 
BYTRACURS 2.ccccccsees 25.00 51.00 60.25 
MPOUOTUEIOS «ccc sceows aaa 55.00 paws 
pe rere ee 22.50 ney reer 
North Carolina: 
6 Pere re 21.50 50.25 58.50 
PEOTIGOTHOR 2. ccccccce 23.00 te 45.00 
DE ceeerce «eee 25.00 37.50 59.75 
Ohio: 
MAPREBVILIO ..cccrvecs 24.50 48.00 48.00 
ee 32.00 gaat 52.00 
POGUES. ce sscccwces Bae 26.65 48.55 
TOMO WOOE «vce cess 24.70 59.00 58.00 
Martins Ferry ...... ene 56.50 cae 
AE Ee ee a 21.00 ee 
J RS , rare Kee 65.00 
WMmINGtON ..<..cce 30.00 39.00 
Oklahoma: 
EE <.5-016:6 eaere @@re 58.00 
Oregon: 
POPEIOMe cn cicvecsecss 24.90 
Pennsylvania: 
oe ere 22.50 ee : 
En 0 6'o0 10 wi6ie 24.00 41.65 eae 
CO Pe 29.00 61.10 3.25 
WOWIGCMIOY ....cccceces 25.50 34.00 36.00 
Sharpsville .....-..- 25.00 50.00 awe 
Tennessee: 
DVOTROUEE «.2cccvees 20.00 30.00 50.00 
Murfreesborof{ ..... 27.00 56.00 vais 
Texas 
eZee ee es Ae 55.00 
| Sarre 21.00 35.50 i satan 
EE. <+e0ckweeb wee 36.00 67.50 92.00 
0 ee soos Bene 61.80 67.50 
Virginia: 
Charlottesville ...... 27.50 47.50 te tis 
FRAGMMBORG 2 cccccceve 37.50 73.50 78.50 
Washington: 
NEE. 6:40 + 4:¥5601n0 0 0.8 sere rr 54.00 
IED oc. 00-00 0eee 54.75 102.05 heats 
Wisconsin: 
Ome G6 IMC...6 +c cee 24.35 67.50 ieee 
SRROCVEIC «.cscscveces cuesrencs 54.00 60.00 
OCONOMOWOC ... cece 26.50 re ye 
Wyoming: 
Green. Fiver. .<6e<s f 
and Rock Spgs....l 38.21 64.62 
*—-With 5-inch valve. f—-With 4-inch valve. {—4-inch. 
I—3-way. **—5-inch and 6-inch. tj—5-inch. {{—2-way 
only. t{—6-inch. 





PRICES PAID FOR COAL. AVERAGES FOR 
1914, 1919 AND 1920. 
-—Average Price per Ton Paid In—, 
City and State 1914 1919 1920 


Alabama: 
eS ee $2.25 — isan 
SE << oe 66d w <a ee 2.95 $6.15 nen 
Colorado: 
BOMIGOr ....<« oceces pia 7.50 $7.00 
I ide. acd bree doen ace 6.00 7.76 8.25 
Connecticut: 
rere 5.75 9.75 
Delaware: 
ee re 2.45 1.15 3.25 
WORIINGtOR .ccccces 3.22 6.90 8.25 
Florida: 
PNGOIE 6sccc eves 2.55 4.60 5.20 
Georgia: 
CP re ee 1.50 3.00-3.50 4.00-5.50 
COGRTCOWN .cccvccce 1.10 3.60 5.25 
“TROUGBVIIIO .scccees 3.25 6.26 6.83 
DN. oo iwiawanegines 3.30 6.00 8.40 
Illinois: 
Chicago Heights .. 2.19 4.10 4.50 
ce ee -85 2.46 2.95 
a 1.75 8.25 3.80 
MEOMMIOUER «ices cece 2.58 4.17 5.47 
OS eer rene 1.41 3.50 3.75 
PEMOMGIIO 6c cccceveses ines Lea 4.32 
J a re 1.45 3.40 ee 
WHGUMOCEGR 3 ..cccccwe 2.00 4.00 5.00 
Indiana: 
Columbus City ...... 1.25 2.40 4.15 
a — aa 2.25 4.75 adic 
POVROVINe © oo ccwccce 1.00 2.80 3.15 
GREE 6 os ccewrececen oe 2.20 2.45 
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PRICES PAID FOR COAL. AVERAGES FOR 1914, 


1919 AND 1920 (Continued). 


r———— Average Price Paid In———, 
1914 1919 192 


oO 


City and State 
Indiana (continued): 


Kendallville ..... os 2.85 5.06 5.59 

La Porte covcecs 2.75 5.45 6.50 

DO, co iccacseesee 1.90 2.35 3.00 

North Manchester .. 2.25-2.60 6.50 8.00 

RRIGMMIONE .cccccoces -85 sabate oe 

BGINT VINO ccceceses 1.15 2.00 2.65 

Terre Haute ..0..+0+ 1.00 2.71 3.36 

i, i’... aia 2.86 4.34 4.95 
Iowa: 

BN ere 6.00 7.50 10.00 

po eee ce 1.80 3.90 4.00 

eee Tee 2.00 ee 

TPO ccescccseces 2.75 as 5.10 

PERGUOMECR ..ccccccs 4.00 5.50 6.10 

2 | ee 3.25 6.90 6.90 
Kansas: 

Council Grove ..-...- vA 6.00 6.00 

POrt Beoct * . wc scess 1.10 2.80 3.10 
Kentucky: 

PTOVIGORCE «..cccccs 1.80 2.76 5.30 
Louisiana: 

IUGOW THOTIC. .. «2.000% 3.20 5.85 5.85 
Massachusetts: 

2 eee 7.50 13.00 14.00 

CO ae as eats 4.25-4.50 

CO ae oe 10.00 13.55 

New Bedford ...... 4.18 8.22 aaa 

Springfield ......ee- 7.25 L.T 10.00N.T. 11.00N.T, 

SS eee 4.86 9.18 ee 
Michigan: 

Batre Creek ....cccs 1.20 2.75 eee 

Eee 2.25 aa sites 

CIUMEIOGRS. cccccosveve 1.10 2.16 2.50-4.00 

Cryeeeal PAS ..ccece 4.50 24s 9.75 

Highland Park 8.75 10.50 13.00 

NS SRE rr 0.60 2.50 2.50 

eee 4.50 6.20 7.28 

CEE covevces eens 8.25 8.00 8.50 

FO Pree 3.00 4.60 5.50 
Minnesota: 

PAGCCMINGOR ..cccccce ee 10.00 10.00 

Ee CHAT ccccccccese 4.30 8.65 11.00 

Rochester ...ccccecs 5.00 6.00 8.00 

UREINUMNUED oon vccevees 8.657 8.50-9.509 8.50 
Mississippi: 

0 eee 0.79 2.50 2.90 

Greenwood ......... 0.90 3.50 5.00 

DEE voc cc ceewese 3.45 7.10 7.85 
Missouri: 

CMIPCOTRO 2. cceccvcs 1.60 3.05 3.50 
Nebraska: 

BIRBCIMGR 6.00 1.60 1.85 2.25 
New Jersey: 

Bg eee 3.40 4.90 5.75 
New Mexico: 

eee 6.50 6.35 6.35 
New York: 

DEE. Sac Wes ienwe« 2.42 6.25 

oe 6.65-5.65 9.45-8.10 9.95-8.80 

OmGenabure . «see. 5.25 1.00 12.50 

PE .cecevcscecs 6.00 8.50 aes 

of og re 2.00 4.20 4.55 
North Carolina: 

SS 3.50 6.50 9.00 

FEONGGTOON ..cccccecs 3.20 5.90 7.90 

EEN. 3 sécw'eres 40 a0 % 4.00 6.96 9.00 
Ohio: 

Barnesville ......... 8.00 13.40 17.80 

COBNROCtONn F ...cvcece 0.12 0.17 0.21 

TPOIMIOTO cncccssocs 0.95 2.25 4.25 

DEE Ses wcsecuses 1.60 2.70 4.65 

I aia a. bialaae os aw eee 2.00 3.30 Seaces 

Van Wert ..... ‘aoe. Joe 2.50 4.25 

Wilmington ........ 0.65 2.20 4.25 
Oklahoma: 

a rn 1.80 4.25 4.25 

nn 4,20 ee 
Penns ylwania: 

i hg 2.7 4.50 4.95 

Sharpsville ....cccoce 1.75 4.00 4.25 

Stroudgsbure ...ccece - 2.80 5.87 5.87 
Tennessee: 

Dyersburg ....... js. ae 2.75 3.15 

Murfreesboro ....... 2.30 5.05 5.60 
Texas: 

Georgetown ff ...... 0.75 1.40 1.75 

BIGMIEOTE .cacccccove 3.75 ae 5.40 

WEEE Shaws se seawes 1.22 one 2.35 

Temple tf ..cc- een 2.58 oe 

Scene owes 3.15 6.00 7.25 
Virginia: 

Charlottesville ...... 2.75 4.50 6.00 
Washington: 

BDOMOMO occcvccccccs O88 11.65 13.75 
Wisconsin: 

Pond Gu IMC ....<s¢ 3.00 4.50 2.70 

0. Pee 4.05 4.86 

Oconomowoc ....... 4.10 6.23 8.88 
Wyoming: 

Green River ........ 1.25 3.57 

*—Slack.  t—Screenings. [—Lump. {—Per Bushel. 





**—Bituminous. +t—Lignite. 
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PRICES PAID FOR ELECTRIC CURRENT 


PUBLIC 


FOR POWER. AVERAGES FOR 1914, 
1919 AND 1920. 


e Price Per Kw. H. Paid In— 
1919 | 


r7Averag 


City and State 
Alabama: 
Gadsden 


California: 
Palo Alto 
Redlands 

Connecticut: 
Putnam 

Delaware: 


Lewes 
Wilmington 


Florida: 
Pensacola 


Georgia: 
Albany : 
Cedartown 


Idaho: 
Lewi 
Weiser 


ston .. . 


Illinois: 
Chicago Heights 
Du Quoin 
Mattoon 
quincy 


Sparta 


indiana: 
relpni 


La Porte 
Lebanon ‘ : 
North Manchester 


low: 
Algona 
Cherokee 
Denisor 


Sioux City 


Kansas: 
Emporia 
Fredonia 


Maryland: 
lazgerstown 

Massachusetts: 
Cohasset 
Millbury 
New Bedford 

ingfield 


Spr 


Michigan: 
Battle Creek 


Highland Park...... 


eS eee Se 
CONAWAY cccocvcceses 
PAaLSINnaw ..eceee 


Minnesota: 
Cloquet 
Hutchinson 
Lake City 
Rochester 

Peter 

Stillwater 


es SOE 30+ wo 
Mississippi 


Jackson 


Missouri: 
Chillicothe 

Montana: 
Havre 

Nebraska: 
Hastings 


New York: 
Norwich 
Potsdam 
Watervliet 

North Carolina: 
Charlotte 
Raleigh 


Ohio: 
Barnesville 
MEO. cancneewsabeoen 
Wilmington 


OKtahoma: 
a 

Oregon: 
NI oa ona tan lores egw 

Pennsylwania: 
Sharpsville 

South Carolina: 
Newberry 

Fexas: 
Temple 

Wisconsin: 
Oconomowoc... 


1914 
Cents 


2.00 


0.98 


10.00 
4.00 


1.50 
1.50 


bo CO DO 


».00 


Ov 


1.00 


2.00 
1.00 
4.831 


3.50 
1.50 


.00 


Cents 
75 


2.00 


1.23 


bobs 
uo 
o 


io 
4.00 
2.00 
1.78 
ren 
4 90 


or 


CODD LOD? 
bat pom DD 


_ 
=) 


2.00 


_ 


? 
2. 
8.00 
1.50 
2.00 
1.75 


9.50 


16.00 


1.75 


1.00 
1.5849 


4.00 
1.00 


3.782 


920 
Cents 


1.33 


1.50 
1.50 


2.50 


2.50 


1.16 
20 
16.00 
"1,75 


1.00 
1.8587 


5.00 
1.00 
3.41 


9.00 
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PRICES PAID FOR 
FOR 1914, 


525 


FUEL OIL. AVERAGES 
1919 AND 1920. 


Average Price Paid In~ 


City and State Unit 1914 1919 1920 
Alabama: 

PEED 66 wa 46.46% cowene $1.15 
California: 

Redlands . bbl. $0.70 $2.08 2.33 

Rg ee bbl. 0.80 1.80 1.80 
Colorado: 

Delta 6.00 7.75 $.25 
Connecticut: 

Putnam 5.75 9.75 
Georgia: 

Albany gal. 0.025 0.035 0.10 
Indiana: 

Shelbyville . ; .gal, 0.01 0.07 0.085 

TOLPe HAUS 2.200% engine gal. 0.143 0.246 0.29 
lowa: 

Algona 0.06 0.08-0.09 0.105 
Louisiana: 

New Iberia bbl 1.05 1.57 3.75 
Maine: 

Lisbon Falls gal 0.1225 0.19 
Massachusetts: 

cS ' lé 2 

gy Bem n4 TP scaceamnen 0.04 0.14 

Cohasset ; gal. 0.05 

or 0.06 0.19 

New Jersey: 

Hawthorne gal 0.045 
New Mexico: 

POEL Skee sas nde ceewsews%ee 0.0825 0.1425 
New York: 

Syracuse gal 0.08 0.10 0.19 
Ohio: 

Barnesville gal 0.28 0.45 0.48 
OKlahoma: 

Pert bbl. 1.60 3.30 
Penns) lvania: 

Strondsbureg gal 0.03 0.10 0.15 
Texas: 

Stamtord .. bbl 0.92 1.15 3.00 


PRICES PAID FOR LIME (for purification 


plants). 


AVERAGES FOR 1914, 1919 


AND 1920. 


City and State 
Alabama: 
Mobils wink 


Georgia: 
Albany 
Illinois: 
Quincy .. ves ites 
Indiana: 
Ivansville 
Louisiana: 
New Iberia 
Michigan: 
Ludington 
Mississippi: 
Jackson 
Missouri: 


Chillicothe . ee ee 


New York: 
Norwich ; 
North Carolina: 
Charlotte 
Ralk igh 
Ohio: 
Niles . ioe 
Wilmington 
Oklahoma: 
Perry 
Pennsylvania: 
Indiana 
Tennessee: 
Murfreesboro 
Texas: 
Waco 


-—-Average Price Paid In—, 


Unit 1914 1919 1920 
‘‘echeew $0.025 $0.025 
...-bbl. $1.00 1.25 2.00 
ee 13.25 14.25 

ton 8.00 12.70 14.20 
soccte LS 2.50 2.75 
jaa lb. 0.03 0.065 0.035 
roe Tee 15.00 16.00 
pile'nte tees 20.00 21.00 21.00 
o« -lb. 0.025 0.04 0.04 

bbl. 1.00 2.00 2.25 
ee lb 0.02 0.065 0.0325 
el 14.20 16.50 
..-.ton 15.00 14.90 17.00 
-100 lb. ° 0.80 1.50 1.50 
»eortOn 7.08 10.00 
pad woke Ib. 0.0225 0.07 0.09 

sack 0.25 0.50 0.55 





PRICES PAID FOR 


SODA ASH (for purifica- 


tion plants). AVERAGES FOR 1914, 1919 
AND 1920. 


—Average Price Per Pound Paid 
1914 4 


City and State 
Georgia: 
Valdosta 
New Jersey: 
Bridgeton 
New Mexico: 
Roswell 
North Carolina: 
Raleigh 
Ohio: 
Wilmington 
Pennsylvania: 
Indiana 


In~ 


1919 1920 


$0.0375 


$0.015 $0.0285 0.0375 


0.04 
0.033 1-3 
0.028 


0.055 
0.025 
0.045 
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PUBLIC WORKS 





| NEWS OF THE SOCIETIES 





June 16-17.—LEAGUE OF MINNE- 
SOTA MUNICIPALITIES. Annual 
convention, Bemidj, Minn. Execu- 
tive Secretary, E. L. Bennett, Univer- 
sity of Minnesota, Minneapolis, Minn. 


June 16-18—NORTH CAROLINA 
GOOD ROADS ASSOCIATION. Annual 
convention, Asheville, N, C. 

June 19-21.— TRI-STATE WATER 
AND LIGHT ASSOCIATION. Tenth 
annual convention, Atlanta, Ga. Secre. 
tary - treasurer, W. *-F. Steiglitz, 
Columbia, S. C. 


June 21-28.—-CANADIAN PUBLIC 
HEALTH ASSOCIATION. Annual 
meeting, Vancouver, B. C. General 
Secretary, R. D. Defries, M.D., To- 


ronto, Ont. 

June 21-25.— AMERICAN WATER 
WORKS ASSOCIATION. Annual meet- 
{ng, Montreal, Canada. Secretary, 
John M. Diven, 153 West 71st Street, 
New York City. 

June 21-25.—INTE 
SOCIATION OF ROTARY CLUBS. 
Annual convention, Atlantic City, N. J. 
Secretary, Chesley R. Perry, 910 South 
Michigan avenue, Chicago, Il. 

June 22.—JOINT COMMITTEE ON 
STANDARD SPECIFICATIONS FOR 
CONCRETE AND REINFORCED CON- 
CRETE. Next meeting at Asbury 
Park. Secretary-Treasurer, D. A. 
Abrams, Lewis Institute, Chicago. 

June 22-25.—AMERICAN SOCIETY 
FOR TESTING MATERIALS. Asbury 


RNATIONAL AS- 


Park, N. J. Office of secretary, Phila- 
delphia. 
June 29-July 2.—AMERICAN IN- 


STITUTE OF ELECTRICAL ENGI- 
NEERS. Annual convention. Secre- 
tary, F. L. Hutchinson, 33 West 39th 
street, New York. 

July 6-8.—CONFERENCE OF MAY- 
ORS AND OTHER CITY OFFICIALS 
OF THE STATE OF NEW YORE. a 
nual conference, Jamestown, N. 
Secretary, W illiam P. Canes, 25 Wash: 
ington avenue, Albany, N. 

July 26-30. — INTERNATIONAL 
ASSOCIATION OF FIRE ENGINEERS. 
Annual convention, Toronto, Canada. 
Secretary, Stephen E. Hoey, Municipal 
Building, New York. 

Aug. 30-Sept. 3—AMERICAN PUB- 
LIC HEALTH ASSOCIATION. San 
Francisco. Office of secretary, Boston. 

Sept. 7-10.—NEW ENGLAND WA- 
TER WORKS ASSOCIATION. An- 
nual convention, Holyoke, Mass. Sec- 
retary, Frank J. Gifford, 715 Tremont 
Temple, Boston, Mass. 

Sept. 18-17.— AMERICAN PUBLIC 


HEALTH ASSOCIATION. Boston, 
Massachusetts. 

Sept. 13-17.—AMERICAN PUBLIC 
HEALTH ASSOCIATION, Annual 


convention, San Francisco, Cal. 

Sept. 13-17. — SOUTHWESTERN 
WATER WORKS ASSOCIATION. An- 
nual convention, St. Charles Hotel, 
New Orleans, La. Secretary, E. L. 
Fulkerson, Waco, Texas. 

Oct. 12-14.— AMERICAN SOCIETY 
FOR MUNICIPAL IMPROVEMENTS. 
Annual convention, St. Louis, Mo. 
Secretary, Charles Carroll Brown, 401 
Lincoln Avenue, Valparaiso, Ind. 


~ 
> 





Engineering Federation. 


That the proposed organizing 
conference that met in Washing- 
ton, D. C., June 3 and 4 to con- 
sider a plan for engineering fed- 
eration will exert an important in- 
fluence is assured by the appoint- 
ment of delegates from about 
fifty of the most prominent engi- 
meering societies and clubs that 


represent a combined membership 
of more than 


100,000. 


! 
American Waterworks Association. 

The 40th annual convention of the 
American Waterworks Association 
will be held at the Windsor Hotel, 
Montreal, June 21-25. The enter- 
tainment committee, the ladies en- 
tertainment committee, the water- 
works manufacturers’ association, 
the exhibit committee and the trans- 
portation committee have collab- 
orated to prepare a very attractive 
program for technical and social 
activities, which include a concert, 
a reception with dancing and re- 
freshments, golf, shopping and 
sight seeing parties for the ladies, a 
trip through the famous Lachine 
Rapids, a smoking concert and cab- 
aret, a visit to the filtration plants 
of the city of Montreal and to the 
Montreal Water & Power Company 
and a three days’ trip to the Sague- 
nay River and return. This trip 
through a region of unusual beauty 
offers a charming finale to the con- 
vention. 

Important reports will be received 
from the principal standing commit- 
tees: Private Fire Protection Ser- 
vice, Nicholas S. Hill, Jr., chairman; 
representatives in American Com- 
mittee on Electrolysis, Alfred D. 
Flinn, chairman; Standard Specifica- 
tions for Water Meters, Caleb M. 
Saville, chairman; Official Standards 
for Water Analysis, Jack J. Hin- 
man, Jr., chairman; Cold Weather 
Troubles, Charles R. Bettes, chair- 
man. 

The general program of regular 
sessions will include discussions on: 
What Is the Proper Size of Meter 
for Multiple Family Houses, intro- 
duced by short papers by H. P. 
Bohmann, G. A. Elliott, D. W. 
French and W. R. Edwards; What 
Is the Legitimate Use of Water, in- 
troduced by short papers by A. W. 
Cuddeback, C. M. Saville, and W. 
W. Brush, and important papers on 
The Municipal Water Supply of 
Montreal, Thomas W. Lesage; The 
Works of the Montreal Water and 
Power Company, F. H. Pitcher; The 
Experience in Montreal in the 
Manufacture of Alum, James O. 
Meadows; The Water Works of the 
City of Quebec, Arthur Surveyer; 
Water Supply Problems in the Prov- 
ince of Quebec, T. J. Lafreniere; 
The Water Works of St. John, New 
Brunswick, Frank A. Barbour; 
Water Works Experiences, Beek- 
man C. Little; Economic Features 
of Pumping Station Operation, 
‘Leonard A. Day (illustrated with 
lantern slides); Difficulties in Build- 
ing the Louisville Pumping Station, 
James B. Wilson (illustrated with 
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lantern slides); The New Water 
Supply of Winnipeg, James H. 
Fuertes and William G. Chase; 
President’s Address, Carleton E. 
Davis; Testing Meters in Series, in- 
troduced by short papers by J. A. 
Murray, C. M. Saville and Fred B. 
Nelson; Experience with Compound 
Meters, introduced by short papers 
by C. M. Saville and Seth M. Van 
Loan; The Prevention of Water 
Waste on Railroads, C. R. Knowles 
(illustrated with lantern slides); 


Some Aspects of Electrolysis, Dr. 
Gellert Alleman (illustrated with 
Jantern. slides); The Revenue 


Chargeable to Public Uses of Water 
in the City of Rochester, Stephen B. 
Story; Damage to Deep Wells by 
Sea Water, Dr. Wm. P. Mason; 
Cost-Plus Contracts in Water 
Works Construction, G. W. Fuller; 
The War Burden of Water Works 
in the United States Continues, 
Leonard Metcalf. 

The chemical and bacteriological 
section has a program devoted to 
the quality of water with papers on 
Quality of Water, George A. John- 
son; Standards of Quality of Water, 
Jack J. Hinman, Jr.; Index Num- 
bers and the Scoring of Water Sup- 
plies, Abel Wolman; Recent Prog- 
ress in the Fight Against Typhoid 
Fever, W. J. Orchard; Controlling 
Water Purification Plants in the 
Province of Quebec, Mac H. Mc- 
Cready; The Operation of Small 
Water Works Plants from the View- 
point of the Quality of the Water, 
Paul Hansen; Co-operative Research 
in Water Purification, Abel Wol- 
man. 

The principal officials of the so- 
ciety are: President, Carleton E. 
Davis, Chief, Bureau of Water, 
Philadelphia, Pa.; vice-president, 
Capt. M. L. Worrell, U. S. Army, 
Camp Dix, Wrightstown, N. J.; 
treasurer, James M. Caird, chemist 
and bacteriologist, Troy, N. Y., edi- 

r; John M. Goodell, 106 Lorraine 
avenue, Upper Montclair, N. J.; sec- 
retary, J. M. Diven, 153 W. 7Ist 
street, New York, N. Y. 





City Planning Conference. 


At the twelfth national confer- 
ence on omy planning in Cincinnati, 


April 19-22, Nelson P. Lewis, New 
York, was elected president . and 
Flavel Shurtleff, Boston, was re- 


elected secretary. Among the topics 
discussed were the importance of co- 
ordination between trunk highways 
and city thoroughfares; Cincinnati’s 
Rapid Transit system and the city 
plan; Cincinnati’s highway system 
and the city plan; railroad termi- 
nals and their relations to the city 
plans; city railroad terminal plan- 
ning, and the urban auto problem. 
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New Appliances 


Describing New Machinery, Apparatus, Materials and Methods and Recent Interesting Installations. 








AUTOMATIC SHOVELING 


The patent automatic mechanical 
shovel manufactured by the Myers- 
Whaley Company, is especially 
adapted for handling muck in tun- 
nels and for handling shattered rock 
in tunnels or open trenches or to 
handle loose materials between 
stock piles, wagons and bins. It is 
a self-propelling machine. The No. 
4 size weighs about 18,500 pounds, is 
from 22 to 26 feet long, 5 feet 4% 
inches wide, 4 feet 9 inches high, is 
driven by a 20h. p. motor or by com- 
pressed air, and has a capacity of 45 
cubic feet per minute in loose ma- 
terials, of which, under ordinary 
conditions, it loads from 200 to 300 
tons in 8 hours, including movement 
of cars and machines. The full crew 
required is one operator, one car 
coupler, and one driver or motor- 
man to shift the cars. It is estimated 
to save two-thirds of the cost of 
shoveling, and to consume 0.22 k. w. 
hours per ton of material shoveled. 
One machine and crew will replace 
from 15 to 20 hand shovelers. 

The machine itself can be oper- 
ated by one man, is self-propelling, 
forward and backward, runs on a 
track or may be equipped with trac- 
tion wheels, will work on either 
straight or curved tracks or on a 
smooth or rough floor and will de- 
liver material to cars immediately 





¥ 
— * 


behind it or on either side of the 
track. 

The shovel is actuated by a crank 
rotating continuously in one direc- 
tion which is supported on a curved 
track which enables it to move 
downward, forward, upward and be 
revolved to discharge its contents 
onto the inclined conveyor in the 
rear at the rate of 13 times per 
minute for large machines and 18 
times per minute for smaller ones 








Graphic Record Supplies. 

The Educational Exhibition Com 
pany catalogs special supplies 
ly for graphic records for the use 
of executives, sales-managers, ad- 
vertising managers, draftsmen, ac- 
countants, engineers, secretaries of 
commercial organizations and oth- 
ers. Prominent items in the list are 
outline maps with state and county 
divisions and special Edexco 
mountings that consist of four 
crossed layers of cellular boards 
covered with a layer of cork and 
enclosed in oak frames, making a 
very light and rigid bed for the map. 
A full line of markers consisting of 
pins with colored glass heads, num- 
bered heads, special heads, and 
gummed paper symbols, letters and 
figures that can be attached to the 


chief 


maps are also listed. There are 
also for sale drafting materials, 
loose-leaf chart outfits, counting 



























machines, stop watches, swinging 
leaf display fixtures, and various 
books on statistics and graphic pre- 
sentation. 





The W. B. Sullivan & Sons Com- 
pany, Columbus, Ohio, has issued a 
circular descriptive of their organi- 
zation for executing in its entirety 
many different kinds of construction 
work, grouped under the general di- 
visions of Street Grading, Pike and 
Roadbuilding, Asphalt Plant; Rail- 
road Construction, Viaduct Con- 
struction, Bridge Construction; 
Electric Light and Power Plants, 
Filtration Plants, Sewage Disposal 
Plants; Sewer Construction, Water 
Line Construction, Gas Line Con- 
struction, Sidewalk Grading and 
Paving, General Construction Work; 
Cellar Excavating, General Excavat- 
ing, Dredging,- Foundation Walls 
and Retaining Walls. The circular 
is illustrated by numerous halftones 
of important work under construc- 
tion including concrete reservoirs, 
bridges, and massive walls, steel 
bridge and viaduct erection, foun- 
dations and tunneling. 


Sewer Pipe Joints 


The use of G. K. for making joints 
in sewer pipes is urged by the Atlas 
Mineral Products Company in a 
‘pamphlet entitled Infiltration and 
Leakage in Sewers. This estimates 
that in an 8-inch sewer made with 
standard cement pipe joints costing 
10c. per joint there will be a leak- 
age into the sewer of 5,500,000 gal- 
lons of ground water per year per 
mile, the pumping of which will 
cost at least $55, while the increased 
cost of making the joints with G. K. 
instead of cement mortar will only 
be $52.80. 

The joint compound is heated on 
the job until it is so thin so as to 
flow like water. In trench work, 
the joint is formed with the aid of 
asbestos runner moistened with 
puddled clay and clamped in posi- 
tion. 

















FRONT VIEW OF SHOVEL RUN BACK FROM FACE AFTER MUCKING 


IN TUNNEL. 





INDUSTRIAL NOTES. 
J. B. Adams & Company’s New 


Branches. 

J. B. Adams & Company, Indian- 
apolis, manufacturers of road build- 
ing and maintenance machinery, an- 
nounce that their increased busi- 
ness has necessitated the establish- 
ment of several branches and ware- 
houses in the United States and 
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Canada that will enable them to 
give better service to customers 
and prospects. 

The new branches are located at 
1106 Cadiz street, Dallas, Tex., at 
1000 Santa Fe street, Kansas City, 
Mo., and at S801 Kasota Building, 
Minneapolis. The establishment of 
these branches will facilitate the 
rapid filling of orders for the Adams 
adjustiable leaning wheel graders, 
Adams road maintainers, road pa- 
trol scrapers, road drags, scrapers, 
plows and other road-building 
equipment. 


Road Machinery Building Company 
Enlarged. 

The Good Roads Company of 
Kansas City, Mo., manufacturers of 
high pressure atomizing road oilers, 
tar and asphalt spreaders, sprink- 
lers, power flushers and other road 
building and maintanance machin- 
ery, was recently sold to the Good 
Roads Corporation, a new organi- 
zation which will continue to man- 
ufacture the old line as well as 
other types of road machinery. 

All of the active members of the 
new corporation have had many 
years of experience in the manu- 
facture and sale of such equipment. 
Plans are now under way to en- 
large the plants so that the produc- 
tion can be at least tripled. Ever 
since the new corporation took 
over the business their two expe- 
rienced engineers have been study- 
ing the equipment manufactured 
and have made some minor im- 
provements. 

The Goods Roads Corporation is 
now in position to make immediate 
delivery of their combination high 
pressure atomizing road oiler, tar 
and asphalt spreaders and their high 
pressure road oilers. 


An $80,000,000 Railroad Organized in 
Chili. 

It is reported that in Santiago de 
Chile a corporation is being formed 
with a capital of $80,000,000 for the 
purpose of constructing a railway 
from Copiapo, already connected by 
railway with the Chilian port of 
Caldera, to Buenos Aires. It has 
also been announced that the Ar- 
gentine Government has conceded 
to this concern ample facilities for 
making the necessary surveys and 
that the concession is at present 
under consideration. This railway 
will give a direct outlet to the Pa- 
cific for the agricultural and live 
stock products of the Northern 
Provinces of Argentina. 


National Lime Association. 
The next annual meeting of the 
National Lime Association will be 
held at the Hotel Astor in New 
York City, June 17 and 18. This 
meeting will be the big convoca- 








PUBLIC WORKS 


tion of the lime industry for the 
year. The heavy demand for lime 
for all types of use, the critical car 
supply situation, and the need for 
constructive educational publicity 
touching lime, all will be actively 
considered by the convention. 








PROBLEMS THAT CITIES 
ARE STUDYING WITH 
EXPERTS. 


The city of Tulsa, Olka., has re- 
tained W. R. Holway, president of 
Holway Engineering Company as 
consulting engineer to advise in 
water and sewerage problems. 


The Indianapolis Board of Public 
Works has authorized F. C. Lingen- 
felter, city engineer, to prepare 
plans for construction on the east 
side of White River to prevent 
damage from floods. The work will 
include a channel 650 feet wide and 
the elimination of two bends in the 
present alignment of the river and 
other work calculated to protect 
several bridges. Work will be com- 
menced immediately and will cost 
about $2,000,000. 

Cooper, H. L. & Company, have 
been appointed consulting engineers 
of the new hydro-electric plant and 
dam under construction by the U. S. 














Government at Muscle Shoals of 

the Tennessee River. 
PERSONALS. 

Bradbury, Bion, formerly com- 


missioner of public works of Port- 
land, Me., died May 16. 

Johnson, W. J., contractor for ca- 
nal construction, roads, sewers and 
grading, died recently at Utica, 
N. Y. 

Fraim, J. B., bridge builder and 
formerly superintendent of erection 
for the Pennsylvania Steel Com- 
pany, died May 9. 

Foley, Timothy, a prominent rail- 
road contractor in Canada and in 
the Northwest, died at St. Paul, May 
25. 


Alspaugh, E. L., has been ap- 
pointed chief of parks for the 
United States Bureau of Public 
Roads, headquarters at Missoula, 
Mont. 

Wallace, Frank, has been ap- 


pointed resident engineer at Mis- 
soula, Mont., for the U. S. States 
Bureau of Public Roads. 

Baker, H. S., has been appointed 
engineer of Spokane County, Wash. 

Renshaw, C. A., civil engineer of 
Roundup, Mont., has been elected 
mayor of Roundup. 

Caur, O. E., has been appointed 
city manager of Dubuque, Ia. 

Evans, E. M., has been city engi- 
neer of Norwich N. Y. 
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Robertson, F. S., has been ap- 
pointed general manager of the 
Cameron County water improve- 
ment district No. 2, with headquar- 
ters at San Benito, Tex. 

Howell, D. J., has been appointed 
chief engineer of the Arlington Dis- 
trict, Alexandria County, Virginia. 

Collins, William, has been ap- 
pointed city engineer of Decatur, 
Ill. 

Hay, A. K., has been appointed 
engineer and secretary of the Ot- 
tawa, Canada, Suburban Road Com- 
mission, 

Strohm, L. E., has been appointed 
city engineer of Kent, Wash. 


Butterfield, D. T., has been ap- 
pointed commissioner of public 
works at Utica, N. Y. 

Parker, Arthur, has been ap- 


pointed city engineer of Cheyenne, 
Wyo. 

Martin, J. A., has been appointed 
commissioner of public works, De- 
troit, Mich 

Jeffries, E. H., has been ap- 
pointed city engineer at Manteka, 
Cat. 

Weymouth, F. E., has been made 
chief engineer of the U. S. Recla- 
mation Service, after having served 
several years as chief of construc- 
tion. 

Sanders, C. L. B., has been elected 
city engineer of Gainesville, Ga. 

Martin, F. A., assistant county en- 
gineer of Shawnee County, Kansas, 
recently died at Waukesha, Wis. 

Woolf, Albert E., died in New 
York City, April 19. He was at the 
head of the Woolf Laboratories and 
had been prominently identified 
since the early attempts in the 
treatment of water and _ electro- 
lytical treatment of water and 
sewage. Nearly 30 years ago he 
produced hypo-chloride under the 
name of electrozone and built a 
plant for its use in the treatment 
of the sewage at Danbury, Conn. 

Martin, F. A., formerly city en- 
gineer of Webb City, Missouri, and 
later assistant engineer of Shawnee 
County, Kansas, died at Waukesha, 
Wisconsin, Jan. 29. 

Green, Adolph, bridge contractor, 
of the Adolph Green Construction 
Company, died at Greenbay, Wis., 
Feb. 27. 

Hamlin, Homer, of Los Angeles, 
who died recently, had, since he en- 
tered the city engineer’s office at 
San Diego, Cal., in 1887, been em- 
ployed on much municipal work, in- 
cluding the construction of the city’s 
sewerage system, and in charge of 
paving, sewer and water works. He 
made designs for sewers, dams and 
tunnels and had recently been spe- 
cially cccupied on the compilation 
of reports for the United States 
Reclamation Service and for the 
Water Users Association. 














